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T.  Cirr'K^KG: 


Insccticidcn  o.n'.l  Herbicide g 


1 .  HTfect  of  OrnGiiophcG^dicrouG  TuGceticideG  on  Plant  Ilecpiration 
studied 

"Tl:c  j]rfcct  Ox  Oiv:r'.noplioGphornc  IncecticidcG  on  the  R-'cpir- 
c.tion  date  of  the  Cotton  Plant,"  by  T.  V.  Bobyreva, 

IiiGtitute  of  Zoolocy  and  Paracitology,  Academy  of  Gcienceo 
Uzbek  GGd;  Uogcot;,  Fiziol.  giya  Hasteniy,  Vol  S,  ITo  6, 

PP  '.'■33-YJ!0 

A  ctudy  \/aG  i.rfle  of  the  effects  of  various  concentrations  of  mer- 
captophoG  and  i.;othj’’Lvjercaptophos  on  the  rate  of  respiration  of  cotton 
plant  leaves.  Respiration  was  determined  with  a  Iferburc  apparatus  in 
units  Ox  iiicroliters  of  o^vj-^cn  absorbed  per  hour  by  one  gram  of  cotton 
leaves . 

The  dat;’.  sho’.r  that  spixiying  with  both  r.ercaptophos  and  mcthylme- 
xcaptophr.  0  in  concentrations  of  0.05  percent  and  0.2  percent  causes 
stimulation  of  I'cspiration.  In  the  case  of  the  0.2  percent  concentra¬ 
tion,  the  intensity  of  respiration  first  became  inliibitcd,  after  t;hich 
it  bccaro  r.oie  stimulated  and  had  a  longer  lastizig*  effect  than  in  the 
case  of  the  lover  concentration.  Experiments  conducted  with  a  1.2 
percent  concentration  show  that  inhibition  talzes  place  during  the  first 
1.5-3  hours,  after  which  there  is  a  200-percent  increase  in  respiration 
after  5  hours.  Respiration  then  decreases,  and  after  5  days  it  be- 
cor.:es  considerably  less  than  that  of  the  untreated  c'ntrol  plant. 

The  results  of  the  investigation  show  that  cotton  plant  intoxica¬ 
tion  ^rith  organophosphorus  insecticides  such  as  mercaptophos  and 
'!CthyL’  creaptophos  resxilts  in  profound  changes  in  the  physiological 
ar.d  biochemical  status  of  the  plants.  The  extent  of  this  change  depends 
on  the  concentration  and  physiologico.1  state  of  the  plant.  It  was 
concluded  that  intoxication  of  cotton  plants  with  mercaptophos  and 
r.:ethylmercaptophos  in  concentrations  recommended  for  protection  against 
plo.nt  pests  stimxilates  the  life  acti\'lties  of  the  cotton  plant. 
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P. .  .'u:.ldes  oi'  Tc  bi\'.taionic  Acid  Gyiitheslzed 

"Frot.i  tilt  Field  of  Organic  Insectofungicides  DCVII.  Prepara¬ 
tion  of  GaJ-ts  of  Tctrathionic  Acid  Uitli  Aromatic  Anines, '' 
by  ]!.  i:.  L'el'nihov  and  P.  P.  Trunov,  Gcientific  Institute 
for  Fertilizers  and  Insectofungicides;  Iloscow,  Zhumal  Ob- 
shchey  Khii.u:li,  Vol  32,  No  12,  Dec  62,  pp  UOI^-^OI',' 

The  authors  recently  discovered  that  calcium  tetrathionate  is  an 
effective  fungicide  against  powdery  mildew.  It,  therefore,  seemed 
interesting  to  synthesize  and  study  the  fimgicidal  properties  of  salts 
of  tetra.thionic  acid  and  various  organic  amines,  since  such  salts  are 
expected  to  be  even  more  active  against  phytopathogenic  fungi. 

Twelve  various  ardnes  were  treated  with  tetrathionlc  acid  and  the 
corresponding  ar  ides  obtained.  The  majority  of  the  con?)ound8  were 
white  crystals,  moderately  soluble  in  water,  and  poorly  soluble  in 
l^ydrophobic  organic  solvents.  The  salts  were  stabel  and  did  not  de- 
conpose  during  storage  and  mdld  heating. 


3*  New  Method  for  Preparing  Aryldialkyl  Carbamides 

"Herbicides  and  Plant  Growth  Pvegulators  XXXVII7 .  New  1  iethod 
for  Preparing  Aryldialky  Carbamides,"  by  M.  M.  Mel'nikov, 

K.  D.  Ghvetsova-Skilcvskaya,  and  D.  I.  Levedeva,  Scientific 
Institute  for  Fertilizers  and  Insectofungicides;  Moscow, 

Zhumal  Obshchey  lOiirail.  Vol  32,  No  12,  Dec  62,  pp  3957-3959 

Aryldiallcyl  carbamides  and  other  urea  derivatives  have  been  widely 
used  in  recent  years  as  weed  killers.  The  aryldialkyl  carbamides  are 
normally  obtained  bj'-  reaction  of  aiylisocyai  ,tes  with  dialky lamines . 

A  major  disadvantage  of  this  method  for  preparing  aryldialkyl  carbamides 
is  the  necessity  of  using  phosgene  to  synthesize  the  arylisocyanates . 

In  the  present  ^rork,  the  Iloffran  reaction  was  used  to  synthesize 
aryldiallcyl  carbaj.iides.  Aryldialkyl  carbamide  yields  of  20-60  percent 
wer  obtained. 
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.  :  .ov.lct  /‘rvbc.vL  0:1  l.cw  Inr:cct:' c:L<Ic 

'Method  of  ri'cp:xrin^  Tnscct i.cidal  Formulations,"  by  II.  II. 

TiliclienI;o  r.n.l  H?.  II.  ^>01  anyvl:,  UGCR  Author’s  Certificate 

Ho  Filed  2  Jun  62  (from  F.eferativnyy  Zhumal  -- 

Fhii.ii,  IIo  2H,  25  Dec  62,  Abstract  IIo  24^522,  bj'  A. 

I'^,'oli]:a) 

"Insccticiles  centaininj  heterocyclic  coi’5>ounds  ulth  a  nitro^eii 
atom  in  one  rin:;  are  prepared  by  treatinc  pol:,T.:ethylenepblycyclohexanone 
(l)  with  for  .amide  (ll)  or  cjm-oniui.’.  acetate  'ill)  in  ''lacial  acetic 
acid.  A  mixture  of  20  crai.’s  of  polyhetone  (l)  and  1^0  grans  of  (ll) 
are  herted  at  I3O-ICOOC  for  lY-lO  hours,  cooled  and  treated  vrLth  20 
percent  sodium  hydroxide,  and  heated  again.  The  resulting  precipitate 
is  filtered,  i/ashed,  and  dried  in  air.  '.ihe  yield  is  17»5-l3*^  grains, 
fnc  reaction  i.ny  be  accelerated  if  (l)  plus  (ll)  are  heated  in  a  l;i 
mixture  of  glacial  acetic  acid  and  fomic  acid.  A  mixture  of  20  grams 
of  (l),  250  grams  of  (ill),  and  270  i.J.  of  glacial  acetic  acid  are 
licated  for  2.5  hours  at  130-135°C,  and  after  similar  treatment,  16 
grar.s  of  reaction  product  are  obtained,  Ihe  resulting  insecticides 
arc  effective  in  concentrations  of  about  5  percent  in  combating  house¬ 
flies  and  leaf  burs." 


5 .  Outdoor  Aerosol  Generator 

"Aerosol  Generator";  Budapest,  Hepozeru  Tochnllca,  Vol  XI,  IIo  9# 

Sep  62,  p  2S1 

Soviet  engineers  constructed  an  aerosol  generator  vhich  serves 
agriculture  by  spraying  forests  and  gardens,  lihen  mounted  on  a  trac- 
•’•or,  the  generator,  the  AG-UD  2,  can  spray  an  area  200  meters  iTide  with 
various  atomized  cher.iical  substances. 

(The  source  contains  a  clear  photograph  of  the  aerosol  generator.] 


6 .  Various  F-.-l'ivnouR  Chemicals  Being  Produced  in  Rubezlmoye 

"’Diiioh'  Is  Hot  /Llnoe";  Kiev,  Pravda  Ul:rain;>',  9  J°Ji  63,  p  1 

The  article  discusses  three  poisonous  chemicals  produced  in  P!ube- 
zhnoye.  Tlie  first  is  "Dinok,  "  a  corpovaid  used  successfully  against  scale 
insects,  psylla,  and  apliids.  The  second,  "Kanu, "  is  sprayed  on  apple 
and  pear  trees  while  the  fruit  is  maturing  to  ensure  that  it  does  not 
fall  before  the  harvest,  the  third,  pentaclilorophenolate,  is  a  weed- 
tiller  used  in  r.iustai'd,  castor  bean,  and  coriander  cultivation. 
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'(■ .  IIo\;  :  itL'-tlouai-y  FuollnG  Sto.-blon  for  I'lxing  Fcrblllzer  Solutions 


'J-10  UlXl  ]3e  in  PTOduction  in  1973";  Kishinev,  Govetokaya 
:  oldavlya,  3  Jc-n.  63,  p  1 

GZS-10  (stationaiy  fuelinfj  station  with  a  capacity  of  10  tons  per 
hour)  in  a  new  device  for  preparinc  fertilizer  solutions  used  in  spray- 
ins  Vne-yardo  and  orchards.  It  is  used  riainly  for  ■nreparing  Bordeaux 
I’-ixture  hut  can  also  he  used  to  prepare  nineral  fertilizer  solutions. 
Bxperinental  r.iodels  were  prepared  hy  the  e:^erir-.ental  factoiy  of  the 
.-toto  Gcpcial  Dosicn  Bureau  of  tho  ooviiarldioz.  Production  will  hecin 
this  year. 


Kedlcal  Chei  ilstiy 


3.  Bast  Germans  Producing  Atropine 

"Pixiposalc  for  Inclusion  in  the  Gennan  Phai::.iacopela, "  hy 

\i,  Poethlce  and  G.  Beckert;  Berlin,  Die  Phainazle,  No  12, 

Dec  32,  pp  735-T^^^ 

At  least  one  in  a  series  of  three  articles  dealinc  with  tests 
of  selected  phamaceuticeils,  conducted  by  the  Institute  of  Pharmacy 
-.nl  Food  Chemistry  (Instltut  fure  Pharrazie  und  Lehensi  ilttelchemie ) 
of  vhc  Fi’iedrloh-Gchlller  University  in  Jena,  reveals  that  East  Gor- 
i  T.ny  is  producinc  atropine,  althou(^  no  r.«ntion  is  made  of  the  scope 
of  its  production' 

In  three  separate  articles,  the  authors,  one  of  wlmm  is  the  direc¬ 
tor  of  the  above  institute,  describe  in  detail,  the  procedures  used  in 
teotinc  atropine  sidfate,  homatropine  hydrobroi.J.<le,  and  scopo]  ajilne 
hydrohronide  as  a  prerequisite  for  the  inclusion  of  the  druas  in  the 
Goman  Phamiacopeio .  Ihe  authors  describe  the  characteristics,  in¬ 
dexes,  historical  developmnt,  dosace,  Kiethods  used  in  synthesis, 
tests  for  purity,  content,  and  identity,  and  effects  and  indications 
for  use  of  each  drue,  drawing  extensively  on  native  and  foreign  pub¬ 
lications,  including  numerous  Western  sources. 

Tlae  olosinc'  paragraphs  of  each  article,  discussing  the  applica¬ 
tion  of  the  drug  in  ophthalmology,  psychiatry,  or  anaesthesiology 
also  touch  upon  the  origin  of  the  sapleo  tested,  ’.iheroas  scnplea 
of  scopolardne  hydrobromide  were  said  to  have  been  obtained  from  West 
Geiiany  (l'L)l''.Ci:  of  Damotadt),  France  (SOFIDEX  of  Paris),  and  the 
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(CHiri;}!l''0’/r)  r,n  l  hoi  "tixipinc  hy Irobror-ide  vp.a  reported.!.”  ohtc.incd 
from  Hungary  (Cllliroinr  of  Ei.-.dapost),  the  article  on  ntropino  dlccloses 
that  several  saples  "of  varying  Etren"-ths,  produced  hy  the  VED  Arzne- 
iiittelvrerl:  (pGople-0\med  Phan-iaceuticala  Plant)  in  Dreoden,  "  i/ere 
obtained  and  that  the  plant  alco  ra-le  available  the  "norm  sheet  con- 
taininc  the  quality  ctandarls  for  ati'opino  Gulfate . " 


9 .  lieu  Antltubcrcrlin  Agents  P.ynthocizcd 

"ilcsoarc’n  on  Fi'ir.n  Deriv.'.tivcs  ^CP/Ix.  Synthesis  and  Study 
of  Autitubcrculin  Properties  of  So;.-.e  llydrazoneo  of  the 
Fxiran  dories,"  by  A.  h.  bndzhoyan,  V.  G.  Afril:yan,  A.  A. 
Dohhiltyan,  and  T,.  p.  Zhuiuli,  Institute  of  Fine  Orcanic 
Chci.;ictry,  Acadc;  y  of  Sciences  Armenian  GSR;  Yerevan, 
izvestiya  A'.adcili  llau!;  Ar'yansh.oy  S3R,  Vol  15,  Ho  3> 

I9J2,  PP  991-301 

A  total  of  39  I'lydrazido-h^'drazones  of  lsoi.'£ric  pyridine  alplia-, 
beta-,  and  ca; a- carboxylic  acids  were  prepared  by  a  xiethod  previously 
dove.lopod  for  the  s;,arthcsio  of  aldehydes  and  lietones  of  and  4,5- 
cvibstituted  fur  ns.  Ihirty-six  of  these  compounds  are  described  here 
for  the  first  ti  c.  Toots  show  that  derivatives  of  pyridine  alpha- 
and  u  a-carbox'ylic  acids  have  hich  tuberculostatic  activity.  Tlie 
..oot  active  co- pou,u.ls  were  5-benzil-  and  5“P“tolyl-2-acetylfnrares 
which  sxqipresoed  tuberculosis  cro'^h  iri  dilutions  of  1:1,000,CX50  Mil¬ 
lion.  Tliese  p-repa-rations  are  beiiic  studied  :‘.ore  carefully  for  the 
purpose  of  tx-anoforrinc  -them  to  clinical  study’. 


10.  Hew  Cardiac  Glycosides  .Gymthesized 


"Ericordino  and  Desclucoericordine  —  Hew  Cardiac  Glycosides," 
by  I.  F.  : ;cd:arevich,  9.  Ya.  Tropp,  and  D.  G.  Holesnihov,  Hhar'- 
J;ov  Gcientific-ncsearch  Chenical  Plian;’aceutical  Institute: 
Hoscov,  Doh.lacTy  Al’.adcnii  Haul;  GGGR,  Vol  l47.  Ho  4,  1  Dec  62, 

PP  G49-C’';i 

A  cardiac  cilj'cooide  tentatively  identified  as  a  clj'^coside,  was 
isolated  from  a  ^rass  (Eiysinuju  Cheirarithoides  L.).  In  the  present 
xrax'l;,  an  atte:  pt  vas  1  ade  to  deteri  Ine  the  che;.J.eal  sturcture  of  this 
glycoside  which  ira-s  subsequently  naned  ericordine  after  a  study  of 
its  chenical  nature. 
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0 rgc-nopliosphonis  Coiipounda 


.11.  Effects  Ox  Illeh  Pressure  on  Arbuzov  Ecarrangeinent  StucUed 

"Ctudyiiiij  the  Effect  of  Piiessiu’c  on  the  Rate  of  Arbuzov's 
Reaction,"  by  -b  G.  Gonlkbers  a,nc.l  I.  Z.  Foynshteyn,  In- 
stltuie  of  OrGanic  Oieuistiy  irieni  If.  D.  Zelinsklyi,  Aca¬ 
demy  of  Gcienceo  EGGEj  !;oscow,  Doklacly  AJtadeinii  Ilauk  SGSR, 

Vol  Ifo  3,  21  Ifov  62,  pp  6^2-13^^■ 

A  study  vas  i.iadc  of  the  effects  of  pressure  rancin"  froi.i  atrios- 
pboric  to  12,000  !:iloc;rojis  per  square  centimeter  on  rearrangement 
I'cactiona  of  trictlb'lpboapliite  iritli  otliyl  iodide  and  with  isopropyl 
iodide.  Tile  leaults  chov;  that  inoreasinc  the  pressure  from  atirorpheric 
to  2,000  kilograns  per  square  ceiitinctcr  incrca.sos  the  rate  constant 
foi-  the  reaction  with  ethyl  iodide  by  about  12  times.  Experiments  i/ith 
:i.soproi3;’l  iodide  at  12,000  liilograms  per  square  centimeter  show  that 
this  I’cactiou  talieo  place  vctj  rapidly  at  90°  C  ko  fom  a  dietliyl  ester 
of  isopropylphosphonlc  acid,  ficsults  obtained  in  this  wor):  show  that 
high  presoui’es  have  a  profound  effect  on  the  rate  of  the  Aibuzov  reac¬ 
tion.  .It  might  even  be  possible  to  succeed  in  overcoi.lng  spatial  liin- 
drr.nces  in  reactions  of  ostoi'o  of  phosphoric  acid  with  allcyl  lialides 
which  do  not  tul;e  place  under  ordln.-ay  conditions. 


12 ,  DlheKyl  Ester  £f  /Ulylphosphonlc  Acid  tyntheslzed 

"Research  on  Derivatives  of  Fhocphonic  and  Fhosphonous  Acidr 
.  Jynthesin  and  Properties  of  Dihe^^j’’!  Ester  o  .Mlylph- 
osphonous  /cid, "  by  A.  I.  Razunov  and  B.  G.  Liorber,  Kazan 
Che;  ;ical-Technolo,ylcal  Institute;  Koscow,  Zlii  ni.-il  Obshchey 
32,  Ifo  12,  Dec  62,  pp  2^063-i+06iT . 

Tlic  dihciyl  ester  of  ally.lphosphonic  acid  was  synthesized  and 
some  of  its  reactions  with  tri valent  phosphorus  studied.  It  was 
shown  tluat  tlio  reactivity  of  the  phosphoms  atom  in  this  ester  is  not 
o.ffectcd  c.G  gi’oat.l;''  as  ooj.;c  other  homologs  of  this  scries.  Other  coi,:- 
pounds,  sii.ular  to  the  eater,  were  sliowi  to  possess  biological  activity. 
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13.  Unaa  iau'utod  Oi’^anophosphorous  Compounds  Prepared 

"Tilallylo>:yi)hoapha203uironylaryls,"  toy  V.  I.  Shevchenlio, 

V,  P.  Tkach,  and  A.  V.  Kirsanov,  Institute  of  Organic 
Chemistry,  Academy  of  Sciences  {jlti-ainlan  SSR;  Moscovr, 

Zhurnal  Otoshchey  lOilmii,  Vol  32,  fo  12,  Dec  62,  pp  hO^Y- 

A  study  shows  that  aodium  allylate  reacts  with  ti’ichlorophosphazo- 
sulfonylaryls  to  foi-m  ti-iallyloxphosphazosulfonylaryls  and  diallyl  estci-o 
of  arciicauironyDaml.dop’iosphoric  acids.  These  compounds  are  also  fomcc' 
toy  reaction  of  triallylphosphitc  v/ith  sodivaa  chloride  salts  of  arenesul- 
fonic  acids.  The  trialiyloxyiihosphazosulphonylaryls  have  properties 
siini.iar  to  those  of  trlallzoryphocphazosulfonylaryls  and  other  unsatxirated 
cor.ipeunes,  i.c.,  addition,  oxidation  \dtli  pennanganate,  and  polymerization 
in  the  pi'csenco  of  benzoly  peroxide  to  foim  solid,  vitreous,  clear  resins 
or  thic;:  oily  liquids , 


14.  hcactions  of  Pliosphtnos  Studies 

"Pi'opertieo  of  Piioophines  V.  Reactions  of  Phosphines  With 
Ch-loraininos,  Gulf  one  Chlorides  and  Amides,"  toy  K,  A.  Petrov, 

V.  A.  Pai'shina,  D.  A.  Orlov  and  G.  M.  Tsypinaj  Moscow, 

Zlmi'tial  Obslichoy  Khimli,  Vol  32,  No  12,  Doc  62,  pp  4017-4022 

A  study  Mas  made  of  the  reactions  of  piimary  and  secondary  arylphosi^hine 
witli  sulfene  chlorides  and  chloroamincs .  It  was  shown  that  triraethylolphos- 
phinc  icaebs  \dth  suifcnc  chlorides  and  chloroamines  to  foiri  co.Tespondlng 
Fl'.ospi  C  ii'is.i  eliloi  idco.  Reactions  of  trliaethylolphosphine,  propyldimothy- 
1o]"'’'03ph:I.ne,  and  dJ.propylnethylolphoopliine  \7ith  diothylaninc  show  that 
alpha-ai.iincnetJ'ylphosphines  ai.;  foiried.  Primary  ai'cmatic  pliosph.ines  react 
\/ith  t,jtraethyli.iothylenodiar.iincs  to  fom  alpha-aminomothylphospihines . 


15.  Reaction  of  Chlorophenyldldiloi'ophosphlno  With  Ethylene  Oxide  Studied 


"Reactions  of  Arylclichloropliosphincs  Vfith  Cyclic  Oxides  V. 

Reaction  of  Ghlorophcnyldichloi-ophosphine  Vfith  Ethylene 
Oxide,"  toy  Ye.  L.  Geftor  and  I,  A.  Rogacheva,  Scicntific- 
Roseai'ch  Institute  of  Plastics;  Moscovf,  Zliurnal  Otoshchey 
Klilmii,  Vol  32,  No  12,  Dec  62,  pp  3962-39^5 

A  study  was  made  of  the  reaction  of  chlorophenyldlchloi’ophosphine  w’th 
etl'.ylene  oxide  and  tiie  conversions  of  the  resulting  dl-toota,  toeta'-chloro- 
etl  yl  ester  of  chloroplic  nylpliosnl  onlc  acid. 
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2.6.  DorlvativeG  of  L)lthlQphQ^p}iOj.-:Lc  Acid  Gyn'bheaiauc'. 

"SjiiitlicjGiL:  of  jOmo  lV'iivatlve.3  uf  Estero  of  0, 0 ' -Di.alltyl- 
(.llthiophoorjlioi'ic  Acldc  auu  ThcL..-  Infrared  Spectra,"  by  M,  I. 
Zemlyamskly,  L.  K.  Klimovskaya,  V.  I.  Galibcy,  B.  S.  Drach, 

I.  V.  IMrav'y'-'v,  and  V.  V.  Tiu-ko/lcli,  L'vov  State  univoj.'eityj 
Hoacov,  Zlmi'nal  Obsb.chcy  Kltlmii,  Vol  32,  l!o  12,  Dec  62, 

PI'  13066-11069 


Acyl  dGi'ivatlvos  of  ooinc  cUtliiOijhOijphoric  ucida  weio  iVv  cpared  by 

'  ■  ati'.ic;  jotooL-.ra’jii  oalto  0, 0'-diall:yb''.ithicphoo.-]ioi'lr  ’.cdd  i.c'.tl'.  •t’-  . 

O'loridoo  of  acrylic,  mcthucrylic,  and  fumaric  acido.  Ileutral  eaters 
■'cre  obtain^'d  by  addition  dj.’  some  ditliiopliosphoric  acids  to  isopreno 
't  ti'.o  .1, 2-poaition.  Infrarvd  spectra  shou.,-d  that  tho  ;l•'vosonco  of  tho 
■'eyl  Rroup  causes  a  shift  in  the  cliavactcristic  freq.uency  of  the  P  ■  S 
ond  toward  the  shoi't-^.’ave  r'.-tjion. 


Propella; ii'.o  and  Cciabustion  Studies 


IV .  Study  uf  Shock  Waye-i’’lo4.-ic  Front  Interaction 

"Relrocation  Ijitciin-tioa  oi‘  Shock  Uavos  v/ith  a  FlaBie  Fi’ont, " 
by  V.  I.  Skobclliin,’  lIoaco\r,  Zliuiiiul  Fiuicheokoy  Klilmii,  Vol 
JO,  ;io  9>  ticp  62,  i)j,)  i9V5“i926 

In  the  interaction  (.'f  coi.iprcssion  waves  ^dth  a  florae  fi-ont, 
i.nl  .i'..;'. '.'ication  od  th--  ’..'a.-,  .ir  litude  ^;lth  iiic.^asod  rate  of  chemical 

.■ . .  Ju-lne;  th  ..  period  vas  ob^  .r/ed  in  audition  to  the 

USU-.1  d.cinte^i'ation  op  th  .  .'aves  at  the  contact  sap.  A  mathematical 
dori.  vii  'ns  ’e.ivcd  Pro  i.it  risicicatioi;  ?  .-itor  usinj  all  of  the  re- 
cpii^ed  iraMeters,  It  appI.Le.:  unly  to  an  ideal  cius  and  does  not  account 
foi-  ab.;':  -  ition  o.?  -waves  du  ■  to  -thOinal  conductivity,  viscosity,  or  -the 
p  -cc....it  "f  -.  elattc;-)  .)c  in  the  corjbustlon  zone. 

In  loitnal  conditions  ('f  combustion,  the  ciitical  freci.uency  is  of 
the  ii;  d  of  loT  -  10^  cp;  -.fhich  considerably  cr.ceeds  t;  e  obsei-'/cd 
fi-ecpiency  oscillations  of  rocket  engine  chauibcn-s  (500-^00ci3s).  There¬ 
fore,  absoiption  nay  prove  of  sicnificance  at  hi"h  frc.'ouency 

osciilati and  will  rcq,i'-iri  special  treatment. 
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18.  Combustion  Volocltles  of  Exploslvea  Under  Very  Hlgli  Pressures 
Measurea 

"Coiiibuation  Velocities  of  Some  Explosives  and  Theii'  I-Iixtiu'cs 
Under  Very  High  Pressures,"  by  A,  F.  Belyayev,  A.  I.  Korotkov, 

A,  K.  Parfenov,  and  A.  A.  Sullmov,  Institute  of  Chemical 
Playslca,  Academy  of  Sciences  USSR;  Moscow,  Zhui'nal  Flaicheskoy 
Khimmli ,  Vol  37 s  No  1,  Jan  63,  pp  1 50-1 56 

Combustion  velocity  was  found  to  increase  linearly  with  pressure  to 
4,000  atmosplsercn  for  iiomogrneous  explosives  of  a  chemical  contpound.  The 
cliaractci-istic  break  in  the  velocity-pressure  curve  takes  place  consider¬ 
ably  beyond  1,000  atmospheres  for  simple  mixtures  of  explosives  with  In- 
creasing  combustion  velocity.  In  the  case  of  gun  powder,  combustion  velo¬ 
city  increases  only  up  to  2,000  atmospheres  at  about  6  centimeters  per 
second.  There  is  no  further  increase  in  combustion  velocity  at  least  up 
to  4-, 000  atmospheres.  A  very  rough  estimate  of  the  combustion  velocities 
of  various  systems  under  detonation  vave  conditions  shwfs  that  the  differ¬ 
ence  in  detonation  capacity  of  individual  systems  may  very  \rill  depend  on 
the  difference  in  combustion  velocities. 


19 .  Dehavior  of  Atoms  in  Hydrogen  Flame  Studied 

"Study  of  Hydrogen  Atoms  in  the  Rarefied  Zone  of  a  Hydrogen 
Flame,"  by  V.  M.  Panfilov,  Institute  of  Chemical  Kinetics  and 
Combustion,  Siberian  Depai'tment,  Academy  of  Sciences  USSR; 

Moscow,  Kinetika  i  Ifetallz,  Vol  III,  Ho  5>  Sep/Oct  62,  pp 
843-850 

Electron  paramagnetic  resonance  spocti’a  \ierc  used  to  measure  the 
concentration  of  hydrogen  atoms  in  the  rarefied  zone  of  a  hydrogen  flame. 
Tiio  relationship  between  the  concentration  of  hydrogen  atoms  and  the 
i'cuction  conditions  was  studied.  Experiment  results  were  compared  with 
calculated  predictions  obtained  by  analysis  of  the  reaction  kinetics  of 
hydrogen  oxidation.  It  was  shown  that  during  combustion  of  a  mixture 
containing  less  than  80  percent  hydrogen,  predictions  obtained  from 
simplified  formulas  which  do  not  take  into  account  recombination  of 
hydroxyl  radicals  at  the  walls  give  too  hi^  values  for  hydrogen  atom 
concentrations.  The  reaction  rate  constants  for  recombination  of 
hydi’oxyl  radicals  at  the  vmlls  arc  presented. 
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20.  Kinetics  of  Hydrazine  ODciaatlon  Studied 

"Kinetics  of  Hydrazine  Oxidation  With  Hitric  Acid  in  Aqueous 

Solution,"  by  V.  S.  Koltunov,  V.  A.  Nlkol'skiy,  and  Yu.  P. 

Agureyev;  Moscow,  Klnetlka  1  KAtallz.  Vol  111,  No  6,  Nov/Dec 

62,  pp  877-881 

A  study  was  made  of  the  kinetics  of  hydrazine  oxidation  with  nitric 
acid  In  aqueous  solution  at  2. 2-8. 2  moles  per  liter  concentration  range 
of  nitric  acid.  The  reaction  is  shown  to  be  of  first  order  in  respect  to 
hydrazine  and  third  order  in  respect  to  nitrogen.  The  rate  constant  at 
97 *0  la  equal  to  a. 7X10“ 5  mole  liter  3X  minute  "1,  The  activation 
energy  was  detei-mined  to  be  27.2  kcal  per  mole.  The  cos^osltlon  of  the 
reaction  products  was  determined  and  the  stoichiometries  were  established. 

A  possible  reaction  mechanism  is  presented  and  considered  which  Includes 
as  intermediate  products  nitric  acid,  tetrazene,  Isotetrazene,  and  others. 
The  slowest  stage  of  the  reaction  is  apparently  between  ^®2^* 

21.  Ammonia  and  Hydrazine  Free  Radicals  Studied 

"The  Formation  and  Recombination  of  Radicals  During  Oemma 

Irradiation  of  Solid  Ammonia  and  Hydrazine,"  by  V.  I. 

Tv^ikov,  Vi.  I.  Tslvenko,  S.Ya,  Pshezhetskiy,  A,  Q.  Kotov, 

and  V.  K.  Mlllnchuk,  Physical-Chemical  Institute  Imenl  L.  Ya. 

Karpov;  Moscow,  Zhumal  Pizicheskoy  Khimil.  Vol  37»  No  1, 

Jan  63,  pp  138-1^^2 

A  study  was  made  of  the  formation  of  radicals  and  hydrazine  during 
gamma  iiTadlatlon  of  solid  ammonia  at  -19^ *C.  A  correlation  was  established 
between  the  concentrations  of  -these  substances  from  which  it  follows  that 
under  -these  conditions  hydrazine  is  formed  chiefly  by  recombination  of 
NH  radicals.  Radical  formation  during  gamma  irradiation  of  frozen  hydra- 
zlfies  -was  also  studied.  The  steady  s-tate  radical  concentration  is  about 
10^^  i-adlcals  per  gram  of  hydrazine  and  exceeds  -the  concentration  of 
radicals  formed  at  -the  same  irradiation  does  in  solid  ammonia  by  one 
order.  The  electron  paramagnetic  resozmance  spectra  of  irradiated  hydra¬ 
zine  is  a  glnglet.  During  irradiation,  N2H.  radicals  are  chiefly  formed, 
and  to  a  lesser  degree,  RHp.  The  relation  ^  between  radical  formation 
and  radiation  dose  corresponds  to  the  blmolecular  law  of  radical  re¬ 
combination. 
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22.  Mew  Hydi'azul  Radicals  SyntheBlaed 

"Research  on  the  Chemistry  of  Free  Radicals  of  the  Hydrazine 
Scries  VIII.  Syntliesls  of  Alpha,  Alpha-Diphenyl-Beta-2, 6- 
Dlnltro-l^-Sulfophenylhydra^yl  and  Alpha,  Alpha-Diphenyl-Beta- 
2,  h-Dinitro-6-Sulf  ophenylliydi-a  zyl,  "  "by  M,  A.  Ilsrina  and  R.  0. 
totevosyan,  Ural  Polytechnic  Institute  imeni  S.  M,  Kirov; 

Moscow,  Zlmrnal  Obshchcy  Klilnll,  Vol  32,  No  12,  Dec  62 
PP  3952-3957 

Tim  ahovc-nancd  hydrasy].  i-adicala  were  synthesized  for  the  first 
time  to  clarify  the  role  of  substituents  in  the  beta-phenyl  i-inc  on  the 
cti’.slllty  of  diplienylijicrylliydi-azyl  radlca].s.  Tlie  results  show  that  the 
stcibility  of  hydiazyl  radicals  inci'casos  as  the  croup  on  the  orthoearbon 
atom  of  the  beta -phenyl  rlnc  becomes  more  necatlvc. 


Itodiatlon  Claemistry  j 

( 

23,  Use  of  Froths  'fo  Enrich  Radioactive  Cesium  Solutions 

"Em’iclimcnt  of  Radioactive  Cesium  Solutions  VJith  Froths,"  ■ 

by  L.  D.  SUiylev  and  V.  V.  Pu3lJ:arev,  Urals  Polytechnic 
Institute  imeni  S.  M,  Kirov;  Moscow,  Kolloidnyy  Zlmrnal, 

Vol  2h,  No  6,  I!ov/Dec  62,  pp  730*7^1 

UiClily  insoluble,  rai:tcd,  heav;  metal  ferrocyanides  formed  in  the 
leaction  of  heavy  metal  salts  ^?ei'c  foiuid  to  be  cootl  sorbents  of  radio- 
n('.t;i.va  cesium.  An  essential  short conine  of  such  compounds  is  their  ease 
of  peptization  by  excess  precipitation  of  potassium  fcrrocyanide  ions, 
thereby  making  it  impossible  to  separate  the  solid  and  liquid  phases  by 
orcUmi-y  methods  of  filtration,  centrifuging,  or  settling. 

For  the  above  reasons,  the  use  of  froths  was  advocated  by  the  authors 
for  ejtracting  nixed  feri-ocj'anidou  which  would  allov?  not  only  precipitates, 
but  also  colloids  to  be  removed  from  tlie  solution.  Tlie  use  of  froths  makes 
it  possible  to  extract  97-99', J  ccBium-13^  in  a  solution  containing 
ferrocyanide  ions . 
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2k,  Various  Metlioda  of  Purifying  and  Separating  Thorium  grori  Othar 
Elemonta 

"Use  of  Salicylic  Acid  for  the  Purification  and  Separation  of 
Thorium,"  hy  A.  V.  Hlkolayev,  Z.  Q.  Rumyantseva,  and  V.  B, 

Levin,  Institute  of  Inorganic  Cliemistry,  Siberian  Department, 
Academy  of  Sciences  USSR;  Novosibirsk,  Izvestlya  Slblrskogo 
Otdolenlya  Akademll  Nauk  SSSR,  llo  9  1962,'  pp 

From  studies  on  the  soiiai’atlon  of  thorium  with  salicylic  acid,  it 
was  shown  that  thorium  can  bo  quantitatively  determined  in  the  presence 
of  a  number  of  elements  (Al,Ca,  tftj,  lln,  Pb,  Ni,  Cu,  and  Cr),  The  pre¬ 
sence  of  trl valent  iron  hinders  the  process. 

Tliorium  can  also  be  separated  from  uranium  v?lth  salicylic  acid 
if  the  pH  of  the  solution  is  4-5.  Further  tests  showed  that  thorium 
can  be  separated  from  a  solution  containing  all  the  above-mentioned 
elements,  including  uranium,  by  precipitation  with  salicylic  acid.  If 
the  solution  contains  lanthanum,  it  will  be  simultaneously  precipitated 
1/ith  the  thorlvun  at  the  indicated  pH,  tut  at  pH-3iO^  lanthanum  does  not 
precipitate  and  the  thorium  can  be  separated. 

Thorium  can  be  sepaxated  froia  uranium  with  salicylic  acid  without 
filtration  by  using  ether.  The  ui*anlum  salicylate  is  insoluble  in  other 
and  remains  in  the  aoueous  phase. 

Another  investigation  was  the  separation  of  thorium  from  i’are-carth 
metals  as  a  salicylate  by  using  acetone.  Since  both  lanthanum  and  cerium 
salicylates  vera  found  to  be  insoluble  in  acetone,  it  \;ao  assumed  that 
all  rare-earth  metals  would  be  insoluble.  Consequently,  not  only  a 
chemically  pure,  but  also  a  radiochcmlcally  pui’o  thoriuta  can  be  obtained. 


25.  Nuclear  Charge  Distribution  of  Fission  Products  VJlth  Atomic  No  =  139 

"Determination  of  the  Individual  Isobaric  Products  With  an  Atomic 
Number  of  139  by  the  Fission  of  Uranium  With  Neutrons  at  an  Energy 
of  l4  Mev,"  by  A.  N.  Apollonova,  I,  T.  Krlsyxik,  and  V,  N.  Ushatskiy; 
Leningrad,  Radlokhimlya,  Vol  4,  No  3,  I962,  pp  587-591 

A  method  of  determining  the  fission  products  of  uranium  which  have 
an  atomic  weight  of  139  Is  described.  Twenty-five  brass  plates  in  a 
special  chamber  were  covered  •vriLth  a  loyer  of  oranium  and  a  layer  of 
barium  stearate.  Argon  gas  was  used  to  carry  the  radioactive  gases 
formed  to  cold  traps  where  they  could  be  analyzed. 
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and  were  identified  and  their  relative  amounts  deter¬ 

mined  from  v/liich  a  nuclear  charge  dlotrlbution  curve  vms  plotted.  This 
curve  shows  the  percentage  of  each  fission  product  vdth  an  atomic  welglit 
of  139  and  atomic  numbers  i-anging  from  52  to  %  which  will  result  from 
the  fission  reaction. 


26.  Adsorption  of  Plutonium  on  Polished  Platinum 

"Study  of  the  Adsoprtior  of  Plutonium  on  Polished  P].citinw.i, " 

by  A,  G.  Samai'tscvn;  Leningrad,  Radlokhimiya,  Vol  1|-,  IIo  5i 

1962,  pp  526-531 

Due  to  the  lack  of  data  on  the  adsorption  of  plutonium  on  polished 
platinuTj,  the  relationship  of  this  process  to  the  concentration  of 
ions  (10  ^  to  10"^%I)  at  a  plutonium  concentration  of  li-  .  10"9m  was 
studied.  As  the  pH  increases,  the  percent  adsoiptlon  also  increases 
to  a  maximum  at  pH  Above  pll4,  the  adsorption  begins  decreasing 

with  a  minimum  value  occurring  at  pH  7*0» 

Desorption  of  plutlonlm  from  the  polished  surface  was  also  studied, 
from  which  it  was  established  that  in  solutions  with  a  pll  or  2.5  the 
adsoi'ption  is  irreversible. 

Foi'cign  ions  of  La*^';  or  v;ere  found  to  have.no  eff^t 

on  the  adsoiptlon  iii-oceos  at  a  concentration,  v;hilo  Zi*  ^  and  Tn 

ions  of  the  sniae  concentration  alhiioot  halt  the  process.  It  is  bc.licved 
that  Zr"^  '■  and  Tli^  ''  fomi  a  hydroxide  which  adsoi'bs  the  plutonium  ions  and 
prevents  them  fi’om  being  adsorbed  on  the  polished  sui’faoc,  whereas 
La*  and  Y*  ',  ^/hich  do  not  foim  the  hydi’oxidc,  cannot  displace  the 
plutonium  ions  fi'Om  their  position  in  the  double  electric  layer. 

In  a  10"'  tl  solution  of  IIo02»  'tlic  adsoiption  of  plutonium  increases 
even  in  very  \;eak  oz'  neutral  solutions. 


27.  Determination  of  Uranium  in  a  Tliiocyaaide  Reaction 

"Spectrophotometric  Detci-mlnatlon  of  Uranium  With  Thlocyanide 
in  the  Presence  of  Molybdenum  and  Vanadium,"  by  L.  M,  Moiseyeva 
and  Yu.  IT.  Tumanov;  Moscoiz,  ZTiurizal  Analitieheskoy  Kliimli,  Vol 
17,  no  5,  Aug  62,  pp  595-597 

Tlic  purpose  of  this  rcscorch  was  to  establish  the  conditions  for 
penaitting  the  use  of  thlocyanide  in  the  detennlnatlon  of  uranium  in 
the  presence  of  small  quantities  of  molybdenum  and  vanadium. 
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The  optical  denoity  of  the  uranium,  molybdenum,  and  vanadiiun 
thiocyanlde  complexes  was  studied  in  relation  to  pH  of  the  solution, 
concentration  of  the  thlocyanogen  ions,  and  reduction  of  ferric  ions 
which  interfere  with  the  analysis. 


23.  Extraction  of  Protactlnlum-233  With  Methyl  Isobutyl  Ketone 

"An  Analytical  Method  of  Isolating  Protactlnium-233  hy 
Extraction  With  Methyl  Isobutyl  Ketone,"  by  I.  Ye.  Starilc, 

A.  H.  Yelizarova,  L.  I.  Il'menlcova,  V.  II.  Shchebethovskiy, 

M.  N.  Chubarov,  and  V.  V.  Sminaov]  Leningrad,  Radiolthimlya, 

Vol  k,  No  5,  1962,  pp  620-622 

233 

Extraction  of  Pa  from  an  acid  solution  containing  tracer  isotopes, 

with  methyl  Isobutyl  ketone  can  be  accon^llsh- 
ed  very  easily.  All  the  protactinium  is  removed  from  the  aqueous  phase  and 
part  of  the  zii-conlura,  niobium,  and  lu-anlum.  Thorium  remains  in  the  aqueous 
phase.  Zirconium  and  niobium  are  removed  from  the  ketone  with  a  solution 
of  6w  IIC1+  oxalic  acid.  Protactinium  is  then  isolated  from  the  uranium 
by  converting  it  to  an  aqueous  phase  with  O5G  oxalic  acid  solution.  Pro¬ 
tactinium  yield  for  thio  pi'occss  was  80'^. 


29.  Alpha-Transition  of  Plutonlxan-2lil 

"Alpha-Decay  of  Plutonium-241,"  by  B.  S.  Dzlielepov,  H,  B. 

Ivanov,  A.  S.  Krivokliatskiy,  and  V.  G,  Nedovesov;  Leningi’ad, 

Hadiokliimiya .  Vol  4,  Ko  5,  19^2,  pp  619-620 

Five  oifferent  alpha  n^-tlcles  were  observed  to  exist  in  the  alpha- 
decomposition  study  of  Pu^^.  Tliose  particles  (flO,  ^1,  .,.,Cf4)  were  dis¬ 
tinguished  by  their  transition  energies,  energy  levels,  relative  intensity, 
and  forbidden- transition  factors.  The  tj’ansitlon  of  the  particles  in  the 
decay  process  were  discussed  with  respect  to  spin  quantum  numbers  and 
forbidden-transition  factor.  For  instance,  the  transition  energy  of  U®37 
in  the  ground  state  is  5>036  kev.  This  is  the  same  energy  whichc^.-particles 
possess.  Thei-efore,  it  is  possible  that  the  transition  of -particles  is 
a  direct  transition  between  the  ground  state  of  Pu^  ^  ®  (spin-«-5/2) 

and  the  ground  state  of  u237(Bpin-tl/2).  This  hypothesis  would  also  explain 
the  large  value  (700)  for  the  forbidden- ti’ansition  factor. 
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30 .  Isotope  Production  Incrcaocd  in  Ituaanla 

"Increased  production  of  Radioactive  Isotopes";  Berlin,  14arktlnfor- 

Ilitlonen  fuor  den  Auosenhandel,  1  Dec  62,  p  4 

Thii-ty-six  diffci'cnt  types  of  radioactive  isotopes  are  now  produced 
at  the  Bucharest  Institute  for  Uuclear  Physics #  Duilnc  1962  alone,  12 
now  typos  woi'o  developed.  Production  during  the  first  10  months  of  I962 
was  15  percent  hiclior  than  for  the  entire  year  of  I96I.  The  quantity 
delivered  to  induati-y  alone  was  twice  as  great  as  in  the  entire  previous 
year.  The  Greatest  increase  was  in  the  pi-oduction  of  Iridium  192,  \;hioh 
is  used  in  controlling  welded  seams  and  castings. 


31.  Equation  for  Countercurrent  Ion  Exchange  Separation  of  Isotopes 

"Solution  of  Equation  for  Operation  of  Countercurrent  Ion 
Exchange  Colvimn  for  Isotope  Separation,"  by  M.  I.  Ililcolayev, 
Physical-Chemical  Institute  imenl  L.  Ya,  Carpov;  Moscow, 

Zluu'nal  Fizichoskoy  Kliirnii,  Vol  37>  No  1,  Jan  63,  pp  44-51 

An  equation  vtxs  derived  and  solved  for  the  operation  of  a 
countercurrent  ion  exchange  column  for  stationary  state  conditions  and 
assumed  internal  and  external  diffusion  exchange  kinetics,  Itothematical 
expressions  are  presented  for  the  helglit  equivalent  to  a  theoretical 
plate  (IIETP).  Experimental  and  theoretical  IIETP  values  were  found  to 
bo  in  satisfactoi’y  agreement. 
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Bare  Metals 


32 .  Photometric  Determination  of  Gallium  With  Antlpyrlne  Eyes 

"Some  Antlpyrlne  Dyes  As  Reagents  for  Photometric  Determin¬ 
ation  of  Gal]lumj"  by  A.  I.  Busev,  L.  H.  Skrebkova,  and 
V.  P.  Zhivopistsev,  Moscow  State  University  imeni  11#  V. 

Lomonosov;  Moscow,  Zhumal  Analltlcheskcy  IGilmll,  Vol  17, 

No  6,  Sep  62,  pp  685-692  ’ 

Some  dyes  of  the  antlpyrlne  series  were  synthesized,  and  their 
analytical  characteristics  were  studied:  dimethylaminodlphenyl- 
antipyrilcarbinol,  tetramethyldiaminodlphenylantipyrlcarblnol,  bls- 
(i.i-nltro-n-dimetliyLamlnophenyl)-antipyrllcarbinol,  and  bi8-(n- 
r.;ethyl-benzlaiiilnophenyl )  -ant  ipyrilcarbinol . 

The  reactions  of  the  above  dyes  with  gallium  halides  were  studied, 
and  it  was  shonw  that  bis-(n-methylberzylamlnophenyl)-antipyrilearblnoi 
is  a  sensitive  and  selective  reagent  for  the  spectrophotometrlc  deter- 
j.dnatlon  of  gallium. 


33 .  Reagents  for  the  Spectrophotometrlc  Determination  of  Indium 

"Spectrophotometrlc  Study  of  Reagents  for  the  Determination  of 
Indium,"  by  A.  K.  Babko  and  P.  P.  ICish,  Uzhgorod  State  Univer¬ 
sity;  Moscow,  Zhumal  Anedlticheskoy  Khiinil>  Vol  17,  No  6, 

Sep  62,  pp  693-^99 

A  study  was  made  of  the  spectrophotometrlc  characteristics  of  I6 
reagents  which  form  colored  conpounds  with  indium. 

The  effect  of  pH  on  theabsoiptlon  of  the  reagents  and  their  com¬ 
plexes  with  indium  was  studied;  optimum  conditions  of  conplexlng  were 
foiuid,  and  the  coposition  of  some  of  the  conplexes  were  established. 
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34.  Syntheois  and  Electrical  Properties  of  Cexlxm  Aluralnatea 

"Reactions  Between  CegO,  and  AlgO-  at  High  Terperatures 
and  the  Properties  of  tie  Resulting  Ceriiun  Alwainates, "  hy 
A.  I.  Leonov  and  E.  K.  Keler,  Institute  of  Silicate  Chem¬ 
istry,  Acadery  of  Sciences  USSR;  I.'oscow,  laveatlya  Alcad- 
emii  Haute  G3SR,  Otdeloniye  IQiiiiiicheskilih  ITault,  No  11,  IIov  62, 

Cerium  aluninates  were  synthesized  at  l,00C-l,750OC  and  their 
properties  studied. 

rv-.-actions  in  the  solid  phases  of  the  CeaOo-AIgOs  system  were 
studied  by  heating  a  mixture  (99*0^'*^  CeOg*  0.1,>  10303,  0.05'j  ^3^03, 
0.06'/)  Fe  plus  AlgOj)  to  above  1,500°0  in  a  reducing  atmosphere  of 
liydrogen  or  ammonia,  whereby  the  CeC2  is  reduced  to  00300  which  later 
reacts  with  the  alwiina  to  form  two  con^pounds,  CeA103  ana  Ce302.11Ag03. 
Tlie  melting  points  of  these  two  compounds  were  found  to  be  2,075i,250C'^ 
and  1,950+25°C,  respectively.  IThen  heated  in  air,  cerium  aluninates 
deconpose  into  free  CC2O3  and  AI2O2. 

Tlie  dielectric  permeability  and  dielectric  phase  angle  at  295°C 
\;ere  determined  for  00300. IIAI2O3  sariples  wl'.ich  were  sintered  at 
1,650^0  for  2  hours.  The  soiie  electric  properties  were  determined 
for  CeA103  at  76°#  295°#  and  496°C.  Ih'j.iericol  values  for  the  per- 
r.ieability'^and  loss  yreie  found  to  vary  greatly  at  different  tei.peratures 
and  frequencies,  which  was  assumed  to  be  a  result  of  the  synthesis 
c  onditionc . 


35 .  Now  Reagent  for  Extracting  Rutheniuj.i 


'^traction  of  Radioactive  Ruthenium  17ith  Godiujii  Piperldine- 
dithlocai'’bamina.te,"  by  K.  AstoJdwv,  S.  V.  I’ilchaleva,  and 
V.  I.  Tselin;  Leningrad,  Radloldiii dya,  Vol  4,  No  5/  19S2, 
pp  540-543 

For  the  first  tii.-.o,  the  possible  use  of  sodium  piperidinedithio- 
carbaminatc  for  the  extraction  of  radioactive  ruthenium  was  shown  and 
tlie  optimum  conditions  for  the  extraction  process  determined. 

Maximum  extraction  (93;v)  is  possible  if  the  ruthenium  isotope  is 
first  reduced  to  its  lowest  valence  state  with  r.m'oniuji  liyilrox:''chlo- 
ride  prior  to  the  oxti'c.ction. 
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36.  Extraction  of  AiTtericluro  With  Organcfphosphorus  Compounds 

"Investigation  of  the  Coit5>lex  Fonmtlon  of  ABieriolum  With 
Neutral  Organophosphorus  Confounds, "  hy  V .  I .  Zemlyanukin, 

G.  F.  Savosklnaj  and  M.  F>  Fushlenlcov;  Lenlngxad,  Badlo- 
khlmlya,  Vol  No  5i  19^2,  pp  570-575 

A  study  of  the  extraction  of  ainericluia  tilth  organophosphorus  com¬ 
pounds  --  trl-n-butyl  phosphate  (TBF),  dl-n-hutyl  ester  of  n-butyl 
phosphonlc  acid  (DBEBF),  n-butyl  ester  of  di -n-butyl  phoaphonic  acid 
(BEDBF),  and  tri -n-butyl  phosphine  oxide  (TBPO)  —  showed  that  all 
of  these  form  americium  trisolvates  in  nitric  acid  —  AmCNOa)^. 

3TEF,  Ain(  1103)2  .  3DEEBF,  etc. 

Activity  coefficients  were  calculated  for  all  the  eonponents  in¬ 
volved,  and  it  was  found  that  TBPO  comes  closest  to  an  ideal  solution 
and  is  the  beat  extractcuit. 


37*  Qualitative  Analysis  of  Neptunium  and  Protactinium  Using  Chloro- 
phosphonazo-III 

"Use  of  Chlorophosphonazo-III  for  Photometric  Determination  of 
Pentavalent  Actinide  Elements.  Part  I.  Determination  of  Nep¬ 
tunium,"  by  E.  G.  Chudinov  and  G.  N.  Yakolev;  Leningrad,  Rodio- 
Idiimlya,  Vol  4,  Wo  5,  1962,  pp  60I-605 

Chlorophosphonazo-III,  a  2,7-blB-(J+-chloro-2-ph08phonobenzeneazo)- 
l,0-dioxynaphthalene-3,6-disulfo  acid,  was  successfully  used  in  the 
qualitative  analysis  of  neptxaaiura-V  by  photometric  methods.  Hie  use 
of  this  reagent  malses  it  possible  to  analyze  either  mixed  or  pure  solu¬ 
tions  . 

Physical  properties  of  the  cospounds  formed  by  reaction  of 
ohlorophosphonazo-III  with  neptunium  and  the  laboratory  procedures  are 
given. 
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"Use  of  Chloi’oplioophciu’.zo-IXI  for  Photometric  Detenainatlon  of 
PentavGletit  Actinide  i:iei:-entB.  Parb  II.  Determination  of 
Prof  aetinivxi, "  by  E.  G.  Chudinov  and  0.  li.  Ya!'.olev;  ibid., 
pp  605-606 

Hic  use  of  chlorophosphonazo-III  as  an  organic  reagent  for  the 
qualitative  analysis  of  protactinium  is  described.  The  reaction  of 
the  two  substances  occurs  at  a  higher  pll  than  for  neptunium,  and  there 
is  little  dependence  of  the  absorption  spectrum  on  the  acidity  of 
the  solutions,  which  1  oicco  the  dotcn  dnation  of  pixstactiniuiii  pos¬ 
sible  without  precisely  J.nowiug  tlie  pll  of  the  acid  solutions. 


3^*  I'othod  for  iiepamting  Tnallluj.1  Developed 

":ioiptlou  of  Thalliiui  Fx-oii  .oltitions  Uith  Activated  Char¬ 
coals  and  Sufonated  Coals,"  by  V.  G.  Kovyrshin,  V.  D. 

Poi '.oi  iarcv,  and  G.  A.  Keverova;  I'occoir,  ^umal  Prihladnoy 
hhlnill,  Vol  3:5,  No  12,  Doe  62,  pp  2629-55II5' 

otudico  ohoi;  th:vt  ;  .onovalont  th:'.lllu).i  is  capable  of  being  absorbed 
from  solution  with  ;’.cti\'ated  chax'coal.  An  adbsorption  maxiinuin  t/as  ob¬ 
served  at  pll  12.  Absorbtlon  of  thallium,  on  sulfonated  coals  at  pll  4, 

6,  and  9  is  eoscntiolly  an  ion  exchange  process,  while  at  pH  11  and 
higher,  adsoiption  tai;oo  place  in  addition  to  ion  exchange.  The  ab¬ 
sorbtlon  of  thallliUA  on  activated  charcoals  is  a  physical  adsoiption 
process,  ""lac  activation  energy  of  thalliu;.!  at  pll  12  is  3# ^00  calories 
per  ..:olc,  and  at  pH  3  the  activation  energy  is  4,01t6  calories  per  iirolo. 
As  the  tei.porature  of  the  solution  iuci’ences,  the  adsoiption  of  tliallium 
decreases  r.iarhcdly  at  pH  0  and  I'cmains  unclianged  at  pH  12. 


Coefficients  woi'o  detenuiued  for  the  Langrmir  equations,  and  the 
lanner  in  which  these  coefficients  change  with  terporature  and  pH  of 
solution  has  shown,  jbcperir-ients  worn  conducted  on  the  separation  of 
tholliui  I  fro’i  tlio  solution  after  leaching  out  (lusts  fi-oii  load  produc- 
tiun  i/ith  si’lfoii.vtcd  Gnals.  'ilic  cr.pcxdr cuts  dc; :ou:;t).r.tc(l  fic  foasibil- 
ity  of  thal].iu;  i  adsorption  froi.i  solution  with  tho  aid  of  sxxlfoiiatod 
coals . 
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39*  Germanlur.1  Hydrocarbons  Syntheslaecl 

"Lithlun-Orsanle  Synthesis  of  Genranlm  Hydroearhono  From 
DiniethyldichloroeeiTianlum.  Some  nearitlons  l71th  the  Pos- 
sihle  Intermediate  Formation  of  (C!H3)jCie, "  l)y  o.  II.  Nefedov, 

II.  M.  Manakov,  and  A.  D.  Petrov,  Institute  of  Orcanie 
Chemlstiy,  Acadeny  of  Sciences  USSR;  IIoscow,  Dolclady  Altad- 
emll  Hault  SSSR,  Vol  34?,  No  6,  21  Dec  62,  pp  1376-1379 

It  was  previously  showi  tlaat  diiiethyldlchlorosllane  reacts  readily 
with  lithium  in  tetrohydrofuran  to  forr.i  corresponding  aryl  substituted 
silleaeyclopentanes  and  silica  hydrocarbon  polymers  when  the  reaction 
is  conducted  in  the  presence  of  axylethyleneo .  In  the  absence  of  ole¬ 
fins,  the  reaetio:  leads  to  the  formation  of  a  mixture  of  polymers 
having  the  general  fon.aila  [(CIl2)2Ui-]i.i*  Under  these  conditions,  it 
seemed  feasible  that  dii.iethj'lsililenc,  a  silea  analog  of  carbene,  would 
foiT,!  as  an  interr.iediate  product. 

It  was  found  tl  at  diMethyldichloro'’ertnanlur.i  reacts  readily  with 
litMun  in  tetrohydrofuran  to  form  a  cj  clic  hexaner  which  is  readily 
soluble  in  r.rast  organic  solvents.  At  a  lower  tenperature,  about  0^0, 
nn  insoluble  polymer  is  formed  in  .-.ddltion  to  the  abeve  cyclohexamer. 
This  poljT.ier  consists  of  a  gray  arwrphous  powder  having  a  melting  point 
interval  of  200-2h0°0. 


ho.  Alberon  —  a  New  Analytical  Reagent  for  Detemiining  Eeiylllum 

"Otudy  of  a  New  Analytical  Reagent  —  Alberon  --  and  Its 
Reactions  With  Beryllium,"  by  L.  P.  Ado.’iovich,  0.  V. 
:'orgul'-i:eshl:ova,  and  B.  V.  Yi'tsis,  Khar’hov  State  lAxivcrsiti 
l''-.oiil  A.  r.  Gor'hiy;  lioscow,  Zhimial  Analltlcheskoy  Khli.Al, 

Vol  17,  IIo  6,  Oep  62,  pp  678-^35 

A  study  of  a  new  analytical  reagent  —  alberon  —  and  its  reactions 
1/ith  bciylliui;i  ions  showed  that  it  is  ^uite  suitable  for  the  photometric 
deter  dnation  of  beryllium  in  bronzes  and  beryl.  GMs  new  reagent,  a 
dlclilorosulphodimethylhydroxyruchone-dioarboxylic  acid,  in  addition  to 
being  used  in  beryllirm  determination,  was  investigated  as  to  its  phy¬ 
sical  o,nd  eheilcal  properties  in  oi’oder  to  coipai'C,  evaluate,  and  im¬ 
prove  knovnr  analytical  i.;ethod8  for  the  photometric  determination  of 
beiyllim.i  and  other  metals. 
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Semiconductor  Cheinla-i;ry 


.  Effect  of  Copper  on  Ccnductlvlty  of  Semiconductors  Measured 

"Electrical  Conductivity  of  the  Gyoten  AsSei,5-Cu  ^n  the 
Vltrous  State,"  by  A.  V.  Danilov  and  R.  L.  Myuller;  lios- 
eow,  Zhumal  Prihlodnoy  Khimii,  Vol  35>  No  9/  Sep  62, 

pp  2012-2016 


The  electrical  conductivity  of  crystalline  semiconductors  de¬ 
pends  greatly  on  the  pi'esence  of  admiKtT.u:e3  whose  elimination  presents 
much  difficulty.  Giaall  inipuTities,  about  one  peicent,  have  a  veoJe 
effect  on  the  conductivity  of  vltrous  materials.  The  conductivity 
and  mobility  of  ouri'ent  carriers  in  vltrous  semiconduetrs  are,  there¬ 
fore,  very  small  in  eonjjar’ison  to  these  values  in  a  number  of  semicon¬ 
ductors.  Impurities  are  distributed  in  solids  in  various  ways.  Bxus, 
during  certain  stages  of  synthesis  and  firing  of  the  glass,  metal¬ 
lic  impurities  of  elornnta  may  become  distributed  in  the  form  of  covalently 
bound  linlcages  of  the  structure  network  of  the  glass  and  may  be  manifes¬ 
ted  as  higher  electrical  condvictivity  and  greater  mobility  of  current 
eari’iors.  To  study  this  question  furth>ii’,  glo,sses  were  synthesized  from 
arneiSc  scLen'.dc  c  'utaiuing  metallic  copper, 

Tlie  results  To  this  study  show  that  .Introduction  of  copper  to 
v.Itrous  arsenic  seleuide  causes  a  marked  increase  in  electrical  conduc¬ 
tivity.  Tlic  conduct .iv.Lty  modulus,  calculated  to  account  i’or  the  presence 
of  copper,  i.i.a  .atamo  its  value  in  accoi-dauce  with  the  valency  hypoth¬ 
esis  of  electrical  conductivuty.  The  conductivity  energy  obeys  the 
laws  previously  established  for  polar  ion-conducting  glasses. 


42.  Effect^oi’  J.i!5pur  ty  Redistribution  on  Semi-Conductor  Surface 
Studied 

"Effect  of  .11, purity  Redistribution  in  a  Semiconductor  Space- 
Change  Region  on  the  Adsorption  Capacity,"  by  V.  S.  Kuznetsov 
and  V.  B.  Sandomirskiy,  Institute  of  C-atalysis,  Siberian 
Department,  Acadeiy  of  Sciences  USSR,  and  .institute  of  Radio 
and  Electronics,  Acadeny  of  Sciences  USSR;  Moscow,  Kinetika  i 
Kataliz,  Vol  lii,  llo  5,  Sep/oct  62,  pp  724-727 

A  study  was  made  of  the  effect  of  irgurlty  redistribution  in  the 
space-charge  region  of  a  semiconductor  during  chemosorption  on  the  ad¬ 
sorption  capacity  of  a  semiconductor  catalyst.  The  results  show  that 
impurity  redistribution  always  leads  to  an  increase  i n  adsorption 
capacity. 
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43#  Spectroohemical  Analysis  of  Semiconiiuetor  Sllloon 

"Spectral  Determination  of  Impurities  in  Semiconductor 

Silicon  After  Chemical  Concentration,"  hy  Yu.  V. 

Moraohevskiy  (deceased),  lih.  I.  Zil’hershteyn,  M.  M. 

Piryutko,  and  0,  N.  Nikitina,  Institute  of  Silicate 

Chemistry,  Academy  of  Sciences  USSR;  Moscow,  Zhumal 

Analiticheskoy  IChirnii,  Vol  17,  No  5,  19^2,  pp  i)14-b20 

A  spectrooliemlcal  method  for  determlnins  Impurities  in  semi¬ 
conductor  silicon  la  presented. 

A  small  portion  of  silicon  is  placed  on  a  teflon  film  and  decom¬ 
posed  by  hydrofluoric  and  nitric  acid  vapors  at  105-llOOC.  The 
concentrate  in  the  form  of  silicon  tetrafluoride  is  then  subjected  to 
spectral  analysis.  Sensitivity  of  the  analysis  is  3  *  10"^  to 
3  X  10"9  grams  with  a  mean  arithmetical  error  of  +25-35/''S 


44.  Soviets  Synthesize  Polymeric  Semiconductors 

"Synthesized  Seniieonductors";  Moscow,  Krasnaya  Zvezda, 

26  Dec  62,  p  3 

"A  group  of  iraSR  Academy  of  Sciences  co-workers  succeeded  in 
synthesizing  more  than  30  new  organic  high-polymer  compounds  with 
electroconductivity  properties  as  fine  as  those  of  conventional  semi¬ 
conductors.  The  scientists  are  also  able  to  predict  in  advance  the 
electrophysical  properties  these  compounds  will  have.  They  behave  like 
metals  or  semimetals,  depending  on  their  sturcture.  Since  these  com¬ 
pounds  can  be  formed  into  films  and  filaments  of  any  configuration, 
they  will  find  wide  application  in  radioelectronic  technology." 
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JO-  Fluori  -e-Coi  tainiu,-';  Or;j;-]inoaj.llco:\  iJor.pouiids  Prepared 

"Addition  of  Fluorine  ’.'ydride  jllniies  to  Uisaturnted  Or- 
lie  Coipounds, "  ty  i,.  i.  onootnUovo’niy,  1.  A.  fo'.'.olov, 

A.  Grioliko,  K.  F.  Lnvroda,  and  G.  I.  Ko.^an,  Irkutsk 
Institute  of  Oreanic  Chemistiy,  Siterlan  Departinent, 

Ac  idei;.y  of  Ocicuccs  UOi';';  l  oscow,  Zhurnal  Obshchey  Khiniii, 

■/ol  32,  Ho  12,  Dee  62,  pp  3GO2-30J5  “  ’ 

Fluorine  hydride  ailanes  of  t^Tje  R.  rj^IIF3-n  (where  n  =  0,  1,  2) 
vexc  prepared  by  f Ixiorinat i on  of  eoriespondins  chlorine  hydride 
silar.es  with  eoneentrated  hydrofluoric  acid  at  roon  temperature #  The 
addition  of  fluorine  hydride  silanes  to  unsaturated  orcanic  oonpounds 
vac.  conducted  for  the  first  tine  In  the  presence  of  0,1  r  solution 
of  chloroplatinie  acid  and  isopropyl  alcohol  as  catalysts.  In  the 
case  of  styrene,  the  addlton  proceeds  both  in  accordance  with  and 
counter  to  Markovnikov's  role.  In  coi.parison  to  corresponding  chlo¬ 
rine  hydride  silanes,  the  addition  of  fluorine  hydride  silanes  to 
styi'oue  tolces  place  vigorously  and  gives  high  yields  of  addition  pro¬ 
ducts.  I’ifteen  fluorine-oontainirig  organosilicon  eouipounds  were 
prepare'!,  for  the  first  time. 


G .  ilew  Polymer  "Levoglucosan"  Guperior  to  Polyethylene 
fiij;.,  Govetskaya  Jk.tvj.yu,  9  Jan  v3,  p 

'"■Tic  high-poljTer  s;yaithesir  laboratory  at  the  Institute  of  Fores- 
:,:.y  ..'i-j' to.  ;3  and  iiood  Chc'  -iotty  of  tlic  'Latvian  Acadet.y-  .u’  Sciences 
■.'ol.-.p'-.:  I  a  metiiod  foi'  l  aliiiic  the  ne\7  resin  "Icvoglueos.  a"  fro  1 
pro.l'-ct'J  of  TOOd  and  agricultural  products.  It  can  bo  u::ei  to  ■  air;  a 
duj".uj].e  r.ynthetic  fiber,  tape,  etc.  Levoglucoso.n  tape  i.s  superior  to 
polyethylene  tape.  The  new  polymer  is  novr  being  studied  for  possible 
uses  ir.  medicine." 
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47 .  Effect  of  Ionizing  Radiation  on  Hydrocyanic  Acid  Synthesis 

"Action  of  Ionizing  Rudiation  on  the  Hydrocyanic  Acid  Synthesis 
Reaction, "  by  R .  I-ikhail  and  I .  Gershkovich,  Institute  of 
Chemical  Research,  Rumanian  People's  Republic;  floscov,  Kinetika 
1  Kataliz,  Vol  III,  Ho  6,  Hov  62,  pp  836-845 

A  study  vas  made  of  the  action  of  ionizing  rcdiation  on  the  reac¬ 
tion  of  methane  with  ammonia  to  form  hydrocyanic  acid  over  a  platinvuu 
catalyst  both  in  the  presence  and  in  the  absence  of  oxygen.  Hie  ladi- 
ntion  affects  the  course  of  the  reaction  at  low  intensity  levels  and 
liigli  teiipei’aturos .  Hila  effect  is  correlated  with  the  nature  of  the 
intermediate  conpounds  formed  during  the  reaction. 


48 .  Pentaerythritol,  Glycerin  Substitute  in  Varnish  Industry,  Cuts  Use 
0?"  Vegetable  Oil 

"Ponder  That  Saves  Ililllons, "  by  A.  Bondarjnik;  lioscow.  So  vet - 
skayg  Rossiya,  I6  Jan  63,  p  4 

Russia's  oldest  varnish  plant,  "Workers'  Victory,"  developed  a 
1  cthod  for  using  pentaerythritol  to  replace  gly''erin  in  malcing  varnish. 
This  substitution  cuts  the  industry's  use  of  vegetable  oils  15-20/j> 
and  the  resulting  varnish  —  used  in  automobile  o.nd  machine  construc¬ 
tion  —  is  as  fire  as  that  made  from  inported  tung  oil  and  glycerin. 
Pentaerythritol  is  made  cheaply  from  toluene  and  isobutylene  —  by¬ 
products  of  oil  refining. 

Pentaerythritol  can  also  be  used  in  the  synthetic  rubber  industry 
to  replace  costly  rosin.  It  also  increases  polymerization  speed. 


49 .  Hew  ^:ethod  for  liaking  Cellulose  For  Tire  Cord 

"Tire  Durability  Increases";  Leningrad,  Pravda,  9  Jetn  63,  p  4 

"Hie  All-Union  Scientific-Research  Institute  of  the  Cellulose  and 
Paper  Industry-  has  developed  a  new  technology  ■'’or  mailing  cellulose  for 
use  tn  tire  cord.  For  the  first  time  in  this  country,  cellulose  was 
made  by  the  sulfate  method  with  the  preliminary  hydrolysis  of  wood  pulp, 
instead  of  the  sulfite  method.  Hae  boiling  is  done  in  acid-resistant 
boilers  to  ensure  maximum  purity  of  the  intermediate  products. 
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'"Cellulose  i.i'.cle  by  the  new  method  produces  cord  twice  l’.'j  'durable 
0,3  by  the  old  i;^ethod,  and  its  brealcinc  lencth  is  kilometers,  '  G.  G. 
Kosoyo,,  head  of  the  sulfate  cellulose  laboratory,  informed  the  Leningrad 
.'■SG  correspondent.  'This  cord  incieo.ses  the  life  of  c.utoi.;ol. lie  tires 
everal  tiirfic. ' 

"Tliis  new  teehnolOi2y  will  be  first  applied  at  the  svlfotc- cellulose 
plants  being  built  in  Bratsk  and  Baykal." 


^5 


c-c-B-:-’- 1 - 


B-jJ-II-T-I-A-L 


C-O-N-P-I-D-E-K-T-I-A-t 


50.  Academician  Dubinin  Discusses  Large-Scale  Chemical  Industry 

"Nev  Horizons  for  the  ]^iarge -Scale  Chemistry  Industry,"  by 

Academician  M.  M.  Dubinin;  Moscow,  Krasnaya  Zvezda,  22  Dec 

62,  p  6 

In  discussing  the  chemical  industry,  Dubinin  especially  mentions 
the  many  possible  future  applications  of  fluorine  plastic.  This  plastic 
withstands  temperatures  ranging  from  -269  to  +250°  C  and  resists  the 
action  of  acid  and  alkaline  solutions.  It  is  often  used  to  replace 
platimu.i,  for  it  is  20  times  lighter  than  the  metal  and  much  cheaper. 

SAlJcon-organic  plastics  are  excellent  for  use  as  Insulators  and 
do  not  absorb  water.  Electric  motors  using  silicon-organic  insulators 
last  longer  and  i/ork  iinder  water. 

Ii'on-exchange  resins  are  used  for  purifying  water  and  for  removing 
valuable  elements  from  sewage. 

Tlie  article  also  mentions  the  importance  of  silicon  rubber  which 
retains  its  elasticity  in  temperatures  of  from  -90  to  C. 


51.  A.  Korotkov  Discusses  Research  and  Development  of  Synthetic  Rubber 

"Synthetic  Rubber  Will  Be  Better  Tlian  Natural,"  by  A. 

Korotkov,  corresponding  member  of  the  Soviet  Academy  of 

Scl'-'noesj  Moscow,  Pravda,  9  Dec  62,  p  3 

Ihejauthor  discusses  research  leading  to  the  development  of 
"SK-1"  /^synthetic  rubber,  type  a  rubber  having  the  same  q,uallties 
as  natural  rubber.  Two  groups  worked  to  develop  synthetic  rubber:  the 
first  and  Largest  elected  to  use  conventional  polymerizalton  methods 
and  proceed  by  small  alterations  to  on  approximation  of  rubber;  the 
second  group  decided  to  search  for  new  catalysts  and  polymerization 
methods  —  and  was  successful.  The  SK-1  which  this  second  group  de¬ 
veloped  was  not  put  Immediately  into  production  because  the  Ministry 
of  the  Chemical  Industry  considered  the  technological  and  production 
risks  too  great.  Their  timidity  delayed  the  widespread  use  of  SK-1 
5  years,  the  author  feels. 

Experience  of  the  SK-1  researchers  convinced  them  that  snythetlc 
rubber  could  be  made  not  oifLy  to  eq,ual,  but  also  to  surpass  natural. 

A  rubber,  "SK-D"  was  developed  which  is  more  durable  in  some  respects 
than  natural  rubber  and,  for  example,  makes  longer -lasting  automobile 
tires.  This  rubber  is  made  from  butadiene  rather  than  from  isoprene, 
as  is  SK-1. 
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52 .  New  Process  Eliminates  Meed  for  Huge  Casting  Machines  in  Maltinc 
Nylon  Machine  Parts 

"Machine  Parts  Prom  Nylon";  Leningrad,  Leningradskaya  Pravda, 

20  Dee  62,  p  2 

Workers  at  the  All-Union  Scientific-Research  and  Design  Technology 
Institute  of  Carbon  Machine  Building,  in  collaboration  \Jith  Czechoslovak 
academician  0.  Vikhterle  developed  u  new  process  for  oiiicing  such  nylon 
machine  parts  as  cog -wheels,  bearings,  etc.  without  using  huge  easting 
machines.  A  monomer  solution  mizod  with  a  little  sodium  ji.etal  is  poured 
into  a  form.  Tlie  presence  of  sodium  causes  it  to  harden. 


53-  Director  Grigoryan  Dlseusses  Work  of  Klrovakan  Chemical  Research 
Institute 


"Gcience,  Plans  and  Life,"  by  Kli.  Grigoryan,  Director  of  the 
Klrovakan  Scientific-Research  Institute  of  Chemistry;  Yerevan, 
Komunlst,  4  Dee  62,  p  2 

Kh.  Grigoryan,  dixT’Oi',.)r  of  tlie  Kirovakan  Chemical  Research 
Institute,  iiontions  U-  ;  ih<;  J.nf.titutc  is  currently  developing  new 
methods  for  pi*ucf!:i!-.in  ,  natural  gas  end  pc Irochemicals .  Tacy  are  also 
working  on  new  synthetic  glues  and  macticated  rubbers  for  use  in  the 
furniture  and  electrical  engineering  industries  and  on  anticorrosion 
construction  materials  to  rcnlacc  rustproof  steel  in  the  manufacture 
of  acetic  acid.  The  Inotitute  plans  to  change  over  frora  producing 
synthetic  ammonia  to  producing  natural  gas. 


Aimenlan  Sovnarkhoz  Chemical  Director  Mentions  New  Products  and 
Technologies 

"Great  Horizons  of  the  Chemical  Industry,"  by  K.  Rulihikyan, 
acting  director  of  the  chemical  industry  of  the  Armenian 
Sovnaurkhoz;  Yerevan,  Kommunist,  18  Dec  62,  p  2 

In  discussing  the  status  of  the  Anaenian  chemical  industry,  K. 
Rukhikyon  observes  that  research  work  of  the  Plant  imenl  Kirov  has 
expanded  the  number  of  products  turned  out  by  the  All-Union  Synthetic 
Rubber  Institute.  New  products  include  "Hairite  NT"  and  latex  "L-NT,  ' 
which  are  used  as  adhesives  in  making  shoes. 

The  electric  insulating  varnish  VL-7/  made  by  the  "Polyvinylacetc.  re¬ 
plant,  makes  possible  a  reduction  in  the  size  and  cost  of  electi'lc  aotoi.  . . 

A  significant  change  in  the  <^he)dcal  industry  will  be  a  shift  to 
using  natural  gas  instead  of  carbidcc  in  the  production  of  acetylene. 
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55.  Hev  Heat-lneulatlng  Ice  Foams  Developed  by  Hydraulic  Engineering 

Institute  Imenl  B.  Ye.  Vedeneyev 

"In  the  Country's  Laboratories:  Ice  Foam  —  A  Heat  Insulator"; 

Moscow,  Nedelya,  18-24  Nov  62;  p  7 

The  All-Union  Scientific-Research  Institute  of  Hydraulic  Engineering 
imenl  B.  Ye.  Vedeneyev  develoi>ed  a  method  for  making  ice  foam  which  is 
15  times  lighter  than  the  usual  variety.  The  method  involves  adding  a 
"chemically  active"  substance  to  foaming  water.  The  Bratsk  Hydroelectric 
Power  Station  used  this  ice  foam  successfully  to  protect  a  construction 
material  quarry  from  freezing. 

The  came  laboratory  1ms  made  quick  solidifying  foam  from  water  and 
a  resin.  It  can  be  used  as  a  heat  insulator  for  laying  concrete  in  cold 
v/eather . 


56.  Pyrolysis  Tars  Used  for  Building  Materials 

"Furniture  From  Tar";  Moscow,  Nedelya,  No  50,  I962,  p  5 

"The  Chemistry  Institute,  Academy  of  Sciences,  USSR  Ural  Branch, 
is  preparing  building  tiles  for  use  on  floors  and  walls  of  living 
quarters  and  kitchens.  The  tiles  are  made  from  pyrolysis  tars  -«  a 
by-product  of  the  synthetic  alcohol  industry  —  which  is  also  used  for 
fuel. 


"Concrete  containing  pyrolysis  tar  will  not  absorb  water  and  can 
withstand  a  wide  range  of  temperatures.  This  concrete  is  being  used 
to  make  bathtubs.  Wood-shaving  and  wood-fiber  tiles  treated  with  pyroly- 
cis  tars  are  being  used  to  make  moisture-  and  fire-resistant  furniture." 


57-  Porous  Ceramics  Used  for  Oil  Filters  and  Sound-Proofing 


"Porous  Ceramics,"  by  D.  Sasorov;  Kiev,  Rabochaya  Gazeta, 

23  Jan  62,  p  h 

A  porous  ceramic  oil  filter  was  developed  at  the  Scientific - 
Research  Institute  of  Construction  Ceramics  in  the  laboratory  headed 
by  Klavdiya  Smirnova.  According  to  the  article,  the  filter  material 
is  made  from  a  mixture  of  chamotte  or  quartz  sand  with  soluble  glass 
and  industrial  sodixun  f luosilicate .  The  mixture  is  calcined  at  a 
very  high  temperature.  Depending  on  the  raw  material,  the  pores  vary 
in  size  from  0.1  micron  to  0.5  millimeter.  The  ceramic  has  very  high 
cliemlcal  stability  and  can  be  used  to  replace  stainless  steel  and  brass 
for  reservoir  gratings.  It  is  resisteint  to  acids,  alkalis,  and  liquefied 
gases.  Slabs  of  this  ceramic  can  be  used  to  distribute  air  evenly  for 
air  lifting  of  cement,  phosphorites,  etc. 
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Also  prepai'ed  in  this  lutoratory  is  a  sound-proofing  ceramic  made 
from  a  mixture  of  sawdust,  chamotte,  and  liquid  glass. 


58 .  Soviets  Use  nadiatlon  for  Welding 

"Aiumic  Welding; "  Moscow,  Krasnaya  Zvezda,  26  Dec  bSj  p  3 

A  group  of  co-woi’l:orc  from  the  USSR  Academy  of  Sciences'  Institute 
of  Chemical  Physics  dcrvelopcd  a  Method  for  welding  materials  previously 
hiiposslble  to  r.'eld  hy  .-.ction  of  slov;  neutron  radiation.  Tlie  sur¬ 
faces  of  the  Materials  to  ho  welded  are  coated  with  either  lithium  or 
boron.  The  intense  heat  caused  by  radiation  from  these  eleraents  causes 
v/elding  of  such  sti*cngtii  that  a  welded  piece  no  thicker  the!"  a  finger¬ 
nail  can  support  150  kilogrcuas. 

Tlie  article  ■  entions  the  need  for  welding  such  inateriols  as  glass 
and  plastic,  twe  dLf^’ercnt  synthetic  plastics,  and  rubber  and  synthetic 
libers.  A  method  using  a  thin  fili.i  of  polystyrene  with  a  little  boron 
lias  been  used  success! uiiy  in  cxperli;iGnt3  to  Join  rubber  with  nylon  cord. 
This  combination  produces  automobile  tires  of  great  durability. 


9  •  Matgietlc  Susceptibixily  of  Dome  Copper  and  Vanadyl  Compounds 

"Stereochemistry  of  Copixir  and  Vanadyl  Comixjunds  Having 
Abnomul  Magnetic  iioi/crtics,"  by  V.  V.  Zelentsov#  Moscow 
’^ysioal  and  Tochnical  Institute;  Moscow,  Zhumal  Heorgan:  - 
cheskoy  Klilinii,  Vol  7>  Ho  6,  Jun  62,  pp  1299-130^ 

Six  new  vanadyl  and  two  divalent  copper  compounds  were  synthesised 
"'jr  tho  first  time.  Co!-i^x)’.mdc  of  vanadyl  i/ith  salicylol-o-oxyaniline, 
9-chloro-  and  5”i>roiiio-ca3.1cyl-l-o-oxyanilinc,  dibenzoyl -o-oxyanillne, 
and  5“tromo-Gailoylal-5'-nitro-2'-oxyaniline  (mono-  and  polyhydrate 
fonas)  plus  complexes  of  divalent  copper  with  dibenzoylmethane-o- 
oxyanlllne  and  salicylal-2'-oxy-5'-sulfonaphthylimine  were  prepared. 

A  study  of  the  magnetic  susceptibility  of  these  compounds  in  the 
solid  state  showed  that  they  have  on  effective  magnetic  moment  of 
less  than  1.73  (0>77"l-5r  B)  for  the  vanadyls  and  less  than  1.59 

(1.66  B)  for  the  copper  compounds.  This  was  explained  by  the  ex¬ 
change  activity  between  the  paruwugnetie  ions  of  those  compounds  having 
a  dimer  bridge  structure. 
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6o.  Deteniination  of  Radioactive  Slements  by  Aerial  Spectrometry 

"An  Experiment  on  the  Determination  of  Radium,  Thorium,  and 
Potassium  in  Rocks  From  an  Aircraft  With  a  Spectrometer," 
hy  L.  I.  Boltneva,  V.  N.  Vasilenko,  A.  V.  Dmitriye-  .  V.  A. 

Ionov,  I.  M.  Nazarov,  and  I.  V.  Yagodovskiy;  Moscow, 

Atomnaya  Energiya,  Vol  13,  No  3>  Sep  62,  pp  200-282 

Determination  of  the  radium,  thorium,  and  potassitim  content  in 
rocks  with  a  multichannel  gamma  spectrometer  installed  in  an  aircraft 
is  described.  Tests  of  this  method,  using  a  ttollium-energized  NAI 
crystal  in  the  spectrometer,  were  made  by  flying  over  simple  geo¬ 
logic  formations  of  known  radioactivity  at  altitudes  of  25>  50,  and 
100  meters.  Data  from  the  aerial  tests  were  correlated  with  data 
from  groiand  tests  to  determine  accuracy,  altitude  limits,  and 
other  parameters.  The  possibility  of  using  photogrammetry  as  a  means 
of  establishing  reference  points  for  coordinating  radiation  data  with 
topography  was  mentioned. 

Tables  are  given  for  aerial  and  ground  tests,  statistical  error, 
and  counting  rate  coefficients.  Equations  for  determining  the  con¬ 
tent  of  natural  occurring  radioactive  elements  from  test  data  are 
also  given. 


6l.  New  Catalysts  for  Desulfurization  of  Petroleum  Products 

"High  Activity  Iron-Alumina-Silica  Catalysts  for  Thermal 
Desulfurization  of  Petroleum  Products,"  by  V.  S.  Komarov, 

M.  F.  Yermolenko,  V.  I.  Varlamov,  and  I.  N.  Volne^o, 

Institute  of  General  and  Inorganic  Chemistry,  Academy 
of  Sciences  Belorussian  SSR;  Moscow,  Doklady  Akademii 
Nauk  SSSR.  Vol  147,  No  6,  21  Dec  62,  pp  1413-1416 

Previous  work  has  shown  that  bauxite  serves  as  a  very  effective 
catalyst  for  vapor  phase  desulfurization  of  straight-run  gasolines, 
allowing  almost  complete  removal  of  mercaptans ,  sulfides,  and  di¬ 
sulfides  from  the  gasoline.  In  view  of  this,  the  authors  undertook 
to  develop  similar  catalysts  from  Byelorussian  clays. 

The  catalysts  are  prepared  by  a  method  which  consists  basically 
of  tlie  following;  following  activation  with  acids,  the  clay  is 
filtered  and  washed;  the  wash  water  and  one  fifth  of  the  activated 
clay  (by  volume)  are  added  to  the  acid  filtrate  and  stirred  care¬ 
fully.  An  amonia  solution  of  pH  7*'T<5  Is  added  grado^lly  so  that 
the  iron  and  aluminum  salts  present  in  the  filtrate  are  precipitated 
as  hydroxides  together  with  the  added  clay.  The  hyarnvi.de  precipi¬ 
tate  is  washed  free  of  ammonia  salts,  pelleted  or  extruued,  and 
dried  at  600°C  for  2  hours. 
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Experiments  show  tiiat  the  sulfur  content  in  kerosene  follovdng 
thermal  desulfin'lzation  in  the  vapor  phase  is  decreased  by  95  percent. 


u2.  Sulfuric  Acid  Produced  Microbially 

"Microbes  Produc'';  Tbilisi,  Zarya  Bostoka,  10  Jan  63,  P  ^ 

"If  a  colony  of  microbes  is  placed  in  a  large  reservoir  containing 
liquid  wastes  from  some  industry,  in  one  hour  the  water  will  be  pure; 
v'ithin  2-3  hours  the  microbes  are  capable  of  consuming  1,000  times  their 
weight.  It  would  be  difficult  to  imagine  life  on  earth  without  bacteria. 
Without  them,  our  rivers  would  become  polluted,  while  the  surface  of  the 
earth  would  be  covered  with  the  carcasses  of  deac  organisms. 

"Would  it  be  possible  to  ‘train*  microbes  to  treat  waste  material 
into  useful  products?  The  answer  turns  out  to  be  *yes.'  At  the  present 
time,  scientists  are  engaged  in  the  ‘education'  of  bacteria  for  the 
benefit  of  man.  Czechoslovakian  scientists,  for  example,  were  recent? v 
successful  in  'training'  so-called  sulfur  bacteria,  which  feed  on  lean 
sulfur  ores,  to  produce  sulfuric  acid." 


Meetings  and  Conferences 


63.  Conference  on  Mineral  Fertilizer  Production  Held  in  Leningrad 

"Intervuz  Scientific  Conference  on  Developing  Nev;  Methods 
for  Mineral  Fertilizer  Production,"  by  v.  l,  Varshavskiy; 
Lerinoxad,  Zhurnal  Prikladnoy  Khlmll,  Vol  35,  No  12,  19S2, 
pp  2805-280S 

"An  Intervuz  conference  of  inorganic  chemistry  technology 
departments  was  held  in  the  Leningrad  Technological  Institute  imenl 
Lensovet,  on  May  22-26.  The  conference  dealt  with  the  development 
of  new  methods  for  producing  mineral  fertilizers.  Participating  were 
representatives  from  29  vuzes,  12  fertilizer  Industries,  6  project 
organizations,  and  15  branch  scientific  institutes  —  including  the 
State  Nitrogen  Industry  Institute,  the  Scientific-Research  Institute 
of  Fertilizers  and  Insectofungicides,  the  Institute  of  Chemistry  of 
the  Uzbekistan  Academy  of  Sciences,  and  the  All-Union  Scientific 
Research  Institute  of  Halurgy  —  and  from  the  committees  on  chemistry 
and  on  the  coordination  of  scientific  research  work  of  the  Soviet 
Council  of  Ministers." 
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64.  Nev  Industrial  Devices  and  ProceBses  Displayed  at  Trade  Exhibition 

"Exhibition  of  Achievements  of  the  Soviet  Economy/'  by  Q.  0. 

Tatevos'yan;  Moscow,  Plastlchesklye  Massy,  No  12,  1962,  pp  1-2 

"The  Leningrad  Textile  Institute  developed  a  tensiometer  for 
measuring  longitudinal  and  transverse  deformations  and  a  torsion  meter 
for  measuring  the  angle  of  twist  in  mechanical  tests  of  polymers.  The 
tensiometer  is  easily  attached  to  the  test  sainple  by  an  electric  circuit. 
The  size  of  the  distortion  Is  registered  on  a  special  dial.  The  sen¬ 
sitivity  of  the  instrument  for  measuring  longitudinal  deformation  is 
0.25  mlcronj  for  transverse  deformation,  0.1  micron.  Its  sensitivity 
for  determining  the  angle  of  twist  is  0.00001  radian;  its  input  voltage 
Is  4  volts;  and  its  available  power,  one  watt. 

"The  Moscow  Chemical  Machine-Building  Institute  developed  a  device 
for  drying  suspensions  and  solutions  in  a  fluidized  layer  of  an  inert 
granular  material.  It  is  designed  for  continuous  drying  of  suspensions 
to  form  finely  dispersed  solid  products.  The  dispension  is  evenly  dis¬ 
persed  over  the  siurface  of  an  inert  granular  material.  The  vigorously 
developed  swface  and  small  mass  of  this  layer  intensify  the  drying 
process.  The  dried  particles  are  removed  by  dust -extractors,  carried 
off  by  a  desiccating  ciirrent,  and  collected.  The  intense  drying  process 
of  this  device  produces  700-1,000  kilograms  of  water  per  square  centimeter 
of  granular  layer,  but  expends  little  heat  and  electric  energy  (700 
calories  and  0.04  kilowatt  for  each  kilogram  of  water.)" 

[The  article  goes  on  to  describe  a  process  developed  by  the  Leningrad 
Technological  Institute  for  making  glazed  aluminum.  The  coated  aluminum 
has  great  resistance  to  damage  from  machines,  heat,  and  chemicals. 

Enamel  with  a  calcination  temperature  of  530-550°C  is  used  for  the  coating. ] 

"The  Kuybyshevskly  Aviation  Institute  developed  a  gauge  for  measuring 
the  thickness  of  galvcmic  coverings  on  the  metal  IGP-2.  It  consists  of 
a  high-frequency  generator,  a  sensory  device,  and  an  electron  stabilizer. 

It  is  applied  to  metals  with  various  thicknesses  of  galvanic  coverings 
and  measures  the  contour  parameters,  fed  by  high-frequency  cxirrent." 

[Next  described  is  a  thermoelectric  hygrometer  developed  at  the 
Leningrad  Polyteclinic  Institute  for  measuring  the  moisture  content  of 
dispf^rsed  nd  fibrous  materials.  It  is  made  of  a  sensory  device 
(22^  X  85  X  12  millimeters;  weight,  3*5  kilograms)  which  converts  the 
molstwe  of  the  substance  to  an  electric  magnitude,  sm  indicator  (27O  x 
225  X  160  millimeters;  weight,  kilograms),  and  a  block  (l40  x  90  x 
260  millimeters;  weight,  4  kilograms)  which  maintains  contact  between 
the  sensory  device  and  the  test  ma-'.erlal.] 
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"The  device  operates  by  a  well-defined  correlation  between  the 
water  content  of  the  material  and  the  rate  of  heating  of  a  low  heat- 
resistant  substance  In  the  contact •  The  accuracy  of  the  Instrument  Is 
not  Impeded  by  temperature  changes  or  an  excess  of  electrolytes  In  the 
test  material. 

"Its  accuracy  for  moisture  in  finely  dispersed  materials  is  0.03- 
0.03^;  In  fibrous  materials^  0.1-0.13^.  The  measurement  takes  10  seconds. 
The  available  power  Is  13  watts.  Voltage  of  the  system  is  13  volts. 

"At  Moscow  State  University,  a  device,  UIT-2,  was  developed  for 
cleaning  metals,  Insulators,  and  semiconductors  by  Ion-bombardment. 

Ions,  formed  In  a  gas  discharge  and  highly  accelerated,  destroy  the 
weakest  particles  on  the  surface  and  expose  the  structure  of  the 
solid. 

"This  method  is  superior  to  others  because  (l)  it  exposes  the 
surface  structure  of  the  solid  at  any  temperature,  (S)  it  does  not 
oxidize  the  surface,  and  (3)  it  shows  up  structures  of  substances 
which  are  otherwise  difficult  to  determine  (certain  alloys,  for 
example ) . 

"Also,  this  device  can  simultaneously  clean  three  samples  in 
various  conditions,  can  study  materials  in  broad  temperature  ranges, 
and  can  display  the  condition  of  samples  while  they  are  being  manu¬ 
factured.  Right  after  the  material  has  been  cleaned,  it  can  be 
coated  by  the  vaporization  method  with  a  film  of  metal  or  quartz 
for  further  study  of  the  contour  with  an  electron  microscope. 

"The  maximum  discharge  voltage  is  10  kilowatts,  maximum  workizig 
current  is  20  millian^res,  and  voltage  during  cleaning  of  the  heated 
sample  is  3  kilowatts;  the  nvimber  of  sauries  which  can  be  cleaned  at 
a  time  —  3;  the  meucimum  temperature  of  the  heated  sample  —  1,000®C. 

It  cleans  6-9  plates  per  hour  of,  for  exan^le,  unten^red  austenitic 
steel  and  ceui  cover  ten  samples  per  hour  with  a  powdered  metal  or 
quartz  film.  The  voltage  of  the  system  (frequency  of  30  hertzes)  is 
220;  capacity,  23  kilowatts;  cooling  of  the  diffusion  pump  with 
water,  60  liters  per  hour;  its  dimensions,  900  x  720  x  1330  milli¬ 
meters;  and  its  weight,  35  kilograms." 
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5^.  All-Union  Clieinlcal  Goclety  at  Deslf^n  Inatltute  Ulscusses 
lieuGuretj  ‘iVU'.en  ‘i'o  Carry  Out  Plon  of  liErcii  Plenum 

"Ou  ti  e  Pc-.rtlGipablon  of  the  PriviEi’y  OrcLiniiiation  of  the 
All-Union  Cl;et.iict'.l  Society  iueni  U.  I.  Ilenclclcyevu  in 
I'lilfillin"  the  Decioion  of  the  Ilareh  (l9o2)  Plenun  of 
the  Central  Caniitteo  of  the  Soviet  Ccirr.uniot  Party." 
hy  Ye.  I,  Idlhienj  I^oocou,  ifi luriuil  Vs e soyunno  :o 
ICi'li yich.coho.  :o  ObshchoGtvn  iueni  D.  1.  i.endcloyeve,  Vol  7^ 

L'o  u,  1952,  p  009 

The  prirery  crtjanii’.atioii  of  tl.e  All  Union  Chcr.io;.!  Society  ineni 
D.  I.  hcncTcleycv  of  the  State  Planning  end  Uesi^n  Institute  of  the  ilirto- 
.jcn  and  Orjanic  Cciricund  Industry  discussed  \nj.th  th.o  other  personnel  of 
t;  c  institute  i^casm-cs  it  las  sponsored  to  cany  out  tlic  plan  of  the 
1952  Pleiiuj;  of  the  CPSU. 


00 . 


■'h'droc’  cnl cal  Conference  Discusses  h’ater  E::ploit.?.tion  and 
Conservi'.ticn 


".{VI  iydrochemical  Coirrci’cncc,"  by  V,  G.  Datoho,  I.  F. 
Ponov.iarev,  II.  G.  Fcscuho,  •■■'.nd  L.  V.  Braslmilcova; 
hosco'j,  h.'  iu’r.nl  Vcsoyui.no -o  iG.ir.ichcshOhO  Obshcl.cst- 
bn  i  cudolcr.'va,  Vol  7,  Uo  6,  i9o2,  p  '69O 

Tl.c  l5t’n  All-Union  iydroclio;  iicnl  Conrorence  i.ict  in  hay  1952h 
in  .iovoc'  erht'ssah.,  to  dioctiso  ’..uter  e:;ploitation  and  conservation. 

'f  o  conrcrciico  included  2"9  i-cprcscntatlvec,  frou  various  parts  of  the 
countiy  ,  A;1  0  :  cai'd  rei^orts. 


57 .  Conference  on  Faint  Pi  ;  onts  lield  in  J.eninprad 

"Conference  cn  Piijncnts  for  tl'S  Faint  and  l-ac-iucr 
Industry,  by  A.  A.  hclovitsh.iy,  P.  V,  Uerh- 
.‘Jerhin,  and  D.  Ya.  Cers";  t.;.n;  i.oscov,  ..i  urnal 
^ • ich-ho.  :o  Obshc h.cstva  lijgnl  d.  I. 

1  .enaelei-eva ,  Vol  7,  Uo  19-'^,  p 

A  conference  on  pioi'cnts  for  the  paint  and  lacquer  Industry, 
c:  lied  by  the  All-Unlcn  Clerical  Society  ii.'.eni  D.  I.  l.cndclcyev  and 
th-c  State  Cor’j.iittee  cn  Clcr.istry  of  the  Ccuncil  of  liinisters,  USSR, 
vas  ]:eld  in  Leuinfrad  in  April  19u2.  Tl’C  i^enbers  of  the  con¬ 
ference  listened  to  GO  I'eporto.  )3.  R.  l-.iiensl:iy,  chain lan  of  the 
State  Coiinittec  on  Chemistry,  in  cov.'i’.entinG  on  the  status  of  the 
industry,  noted  several  deficiencies  —  for  c:;anple,  a  la^  in 
construction  of  titanim  dio:cide  plants  —  irf’ich  liave  led  to  insuf¬ 
ficient  paint  and  lacfiuei-  production. 

34 


C-O-II-F-I-D-E-K-T-I-A-L 


C-O-N-F-I-D-E-N-^-I-A-L 


58.  Conferenee  Discusses  Use  of  Chemical  Methods  In  Agrlcxilture 

"Tliird  Conference  on  the  Introduction  of  Chemistry  to  Agri¬ 
culture  of  the  Orenburg  Oblast',  "  by  G.  M  Udovin  and  A. 

IQi.  Batalin;  Moscow,  aiurnal  Vsesovuznogo  Khimicheskono 
Obshchestva  imenl  D.  I.  MendeleyvaV  Vol  7t  No  6.  1962. 
p  ^87-568 

Tlie  third  conference  on  the  introduction  of  chemistry  to  agricul¬ 
ture  of  the  Orenburg  Objast  met  last  March  to  discuss  the  progress  of 
using  chemical  methods  in  agriculrue .  Tlie  conference  heard  26  reports 
on  soil  analysis  and  on  the  influence  of  mineral  and  organic  fertilizers, 
trace  elements,  and  various  soil,  '.Tctither,  and  farming  conditions 
on  plant  groirfch. 


69.  Sytiiposlun  on  Lubricants  To  Be  Held  in  East  Germany 

"Fiftli  Symposium  on  'Lubricants  and  Lubrication'";  Berlin, 

Chemisehc  Technlh.  No  12,  Dec  62,  p  764 

Tlie  Scientific  and  Technical  Center  (V/issenschaftllches  Technisches 
Zontruw)  for  Lubrication  and  Lubricants  at  the  VEB  Mineraloel'irerU 
(Mineral  Oil  Plant)  in  Luotzkendorf,  in  collaboration  VTith  the  Com¬ 
bustion  Fuels  Technical  Society  (Brennstofftechnische  Gcsellschaft), 
r.r.nouncoc  tliat  the  Fifth  Symposium  on  Lubricants  and  lubrication 
Tdll  bo  held  at  the  end  of  August  1963* 

According  to  the  announcement,  the  symposium  will  treat  not  only 
the  application  of,  but  also  tlie  plTyslcal  and  chemical  problems  con¬ 
nected  irtLth,  lubricants.  In  the  announcement,  the  organizers  draw 
the  reader's  attention  to  the  following  problems  which  will  be  on  the 
agenda  of  tlie  symposium: 

1.  Material  pi’Obleras  of  lubi’icants,  primarily  contributions  to 
a  clarification  of  the  relationship  between  composition  of  oils  and 
their  useifulness; 

2.  Production  problems  relating  to  the  manufacture  of  lubricants; 

3.  Application  investigations  pertaining  to  a  side  variety  of 
machines  and  equipment,  including  combustion  engines,  testing  instal¬ 
lations,  and  test  machines. 

4.  Contributions  on  the  question  of  technically  justified  oil- 
change  periods  under  varying  conditions  of  use. 

5.  Problems  connected  iri-th  the  manufacture  of  special  oils,  i.e., 
cold  machine  oils,  hypoid  greases,  hydraulic  fluids,  etc. 
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L.miouncei.ient  states  that  poi-ccns  vY-o  i.lsh  to  pi'eaent  papei’s 
at  t:  e  [.r-i  .posiun  siiculd  so  liicllcatc  by  28  I'ebrut’.ry  1963  and  send  a 
briei'  synopais  of  their  lecture  to  the  VJ!'A  (Sclentiric-TechnlcQl 
Centci')  of  t’nc  Chcr.lcal  Industry  for  Lubricants  and  Lubrication^ 
Ij.'iv.'.pa  (Gciseltal)j  East  Ceruany*  I’be  briefs  3l;ould  not  exceed  3-h 
typci.rittcn  ixiyeo  and  sbculd  be  subnitted  in  duplicate,  since 
f  ey  arc  to  be  reproduced  in  the  OiaposiiTi  protjrav’.  The  announce- 
vent  concludes  by  stating  tliat  planned  individual  lectures  cliould 
be  United  to  JiO  rlnutes  and  ci’oup  lectiu'Cs  held  to  20  nlnuteo' 
duration . 
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II.  METALLURGY 


Corrosion 


70.  Corrosion-Fatigue  Studies  01“  Metals  In  Allmllne  Solutions 

"Mechanism  of  Corrosion-Fatigue  Fall\a:e,"  by  S.  G.  Vedenlcin 
and  V.  S.  Slnyavsltly,  Central  Scientific-Research  Institute 
of  the  Ministry  of  Rall'ireiys;  Moscow,  Zliurnal  Flzlcheshov 
Khimli,  \ol  31S,  No  10,  Oct  62,  pp  2209-221U 

The  purpose  of  this  i/orl;  was  to  study  the  electrochemical  mechanism 
of  coi’rosion  fatigue  vrhich  at  the  present  has  not  been  confirmed  by 
experimentation.  Corrosion- fatigue  tests  vere  conducted  on  samples 
of  St.  3  steel,  the  Al-Mn-Si  alloy  Al-lg6,  and  an  Al+l^Zn  alloy  subjected 
to  cyclic  loading  in  NaCl  solutions  of  various  concentrations. 

It  ma  found  that  the  de-nobilizing  of  a  metal  by  cyclic  load¬ 
ing  is  the  consequence  rather  than  the  cause  of  crack  formation,  and 
the  protective  action  of  the  cathodic  current  is  not  due  to  the  sup¬ 
pression  of  local  currents  from  the  stressed  to  the  unstressed  sites, 
but  to  the  formation  of  an  altalinc  nedim  on  the  specimen. 

Oding's  dislocation  theory  of  the  accumulation  of  vacancies  form¬ 
ing  tnicropores  and  the  Rehcinder  effect  regarding  the  decrease  in  metal 
strength  due  to  the  adsorption  of  surface  active  agents  wore  believed 
to  be  the  best  explanation  for  the  mechanism  of  crack  formation  and 
subsequent  rupture  of  metals  fi’om  corrosion  fatigue. 


71.  Corrosion  of  IQil7T  and  YalT  Stainless  Steels  in  Nitric  Acid 

"Risslvity  and  Intergranular  Corrosion  of  Stainless  Steel 
in  Nitric  Acid,"  by  I.  K.  Burtseva,  V.  D.  ELyasxuiov,  and 
A.  I.  Krasil'shchllcov,  State  Institute  of  the  Nitrogen 
Industry;  Moscow,  Zhurnal  Flalcheskov  IQilmii.  Vol  36,  No  12, 

Dec  62,  pp  2G87-2692 

The  passivity  and  Intergranular  corrosion  of  austenitic  stain¬ 
less  steels  KI1I7T  and  YalT  in  nitric  acid  pre  studied.  The  steady 
state  and  passivation  potentials  of  stainless  steel  in  nitric  acid 
depend  upon  the  acid  concentration.  Tlae  potential  of  a  specimen 
completely  immersed  in  the  acid  is  more  positive  than  that  of  the 
same  specimen  only  half  immersed.  An  electric  ciu^rent  arises  betireen 
the  tiTO  differently  Immersed  specimens,  \rLth  the  partially  immersed 
specimen  serving  as  the  anode.  Also,  within  the  surface  of  the  steel 
there  ore  micro-cracljs  where  air  bubbles  can  become  lodged  and  ini¬ 
tiate  corrosive  action. 
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72.  Coi'i’OGloii  of  lIClilCi:9T  Steel  and  Kicl  el  by  5irClj|^  Vapor 


"CorroGive  Action  of  /’irconiun  Tetrachloride  Vapors  on 
Steel  llOilCSST  and  Siclcel  at  Ki:jh  Tei.ipera tares,"  by 
V.  I.  Tsircl'-nih.ov,  L.  If.  Ka IsGarova,  and  Vilrfcor  I. 

Spitayn;  ibscou,  Atcrnar/a  l^ner  :l:-.  a,  Vol  13,  Ho  1, 

Jul  w2,  pp  il-33 

In  conroction  idLtli  the  pm*ification  of  airooniui.1  frou  hafniwiii 
ard  t;  0  nroccGGCG  involved,  a  side  atudy  \.aR  ’.'.ade  on  the  corrosion  of 
llC-lCi.^;'!’  Gtaiulcss  steel  and  nicf^el  by  hxClii.  vapors  at  hi^jh  tenpera- 
turea  (3.0-h30O  G  for  IIC  lS;.9T,  and  750°  for  Ui)  for  periods  of 

10-,0  '  curs. 

At  t;  c  lover  te.  .-  erctvreG  ,  both  materials  are  vigorously  attael:ed 
by  t!.e  vapors.  At  hicjl.er  teaperatures,  the  steel  is  al:.i05t  cor.ipletely 
corroded  \.lthiii  20  hcturs,  v:  ex'eas  the  nichel,  although  severly  attached, 
is  so..:evhc.t  protected  by  a  nic'r.el  chloride  fllj.i. 


73 .  hydro  :on  hybrlttlcrent  of  lIZilClf^T  Austenitic  Stainless  Steel 

"Tendency  of  Austenitic  Ctcel  Tov’ard  Ifydrocen  aibrittlenent 
in  delation  to  the  hydrojon  Content,  Defon.:Dtion  Rate,  and 
Ter.rerc'.tui'e, "  by  Ye.  P.  hec’.uy  and  K.  V.  Popov,  Institute 
of  Fctrolevi;'.  and  Carbo-C:  eaicr.l  Synthesis,  Siberian  Dep- 
arti.ent,  Accdet.'.y  of  Sciences  USSR;  Sverdlovak.  Flzllm 
ihc.tc.llov  1  h'etullovedeni:'e>  Vol  l^i-,  no  2,  Auf;  62,  pp  271- 

27!^ 

To  study  the  fydroyen  c;  .brittle; -.ent  of  stainless  steel,  tensile  bars 
of  llfjlChS®  steel  -cere  sub^’ected  to  hydroyen  yas  ii.ipreynation  at  500°C 
c.nd  jOO  at;;osp].cres  pressure  for  2^,  72,  and  9^  hours.  Tlae  'ny- 

droycn  content  after  ez^osure  vx;g  ly,  25>  ^0,  and  loo  r-l/lOO  y. 

Ductility-  (,>  elonyatlon)  tests  \.ere  i.ade  in  the  tenperature  in¬ 
terval  of  -19j°  to  hO°C.  The  /.-clonycticn  of  lI3ilGifSJT  steel,  ^.’■h.ieli 
has  yood  ductility  at  the  loi.er  tcivpcratva'es  (in  the  neighbor h.ood  of 
30,'))  for  both  eivbrittled  and  nor.c;.bri  ttled  speciueno,  drops  to  a  v'.inir.ui;i 
(20, j)  at  -lO®C.  Also,  vhen  testiizy  both,  evibrlttled  and  nonenbrittled 
speciuens  in  relation  to  te;-;peratui'C  and  stress  rate,  the  slov'cr  the 
stress  rate,  t’..e  loi.er  t!  e  ductility  i.viicli  reaches  a  ninlr.un  of  20, ^ 
at  a  rate  of  O.O8  rx;/i’.in. 
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In  the  tensile  tests,  there  was  little  difference  noted  In  the  8tren<jths 
of  the  embrittled  and  nonembrlttled  specimens.  However,  embrittled  speci¬ 
mens  have  a  greater  yield  strength  than  their  nonembrlttled  counterparts. 

One  final  conclusion  noted  was  that  neither  metals  with  a  f.c.c. 
structure  nor  those  with  a  b.c.o.  structure  are  resistant  to  the  effects 
of  hydrogen  embrittlement. 


7^.  Oxidation  of  Titanium  In  Water  Vapor  and  Air  at  High  Tentperatures 

“The  Mechanism  in  the  Oxidation  of  Titanium,”  by  D.  I.  Layner 
and  A.  3.  Bay,  Institute  Qiprotsvetmetobrabotka  iQosudarstvennyy 
Wauchno-Issledovatel'skly  1  Proyektnyy  Instltut  Po  Obrabotke 
Tsvetnykh  Hetallov,  State  Scientific-Research  and  Planning  Insti¬ 
tute  for  the  Processing  of  Nonferrous  Metals];  Sverdlovsk,  Flzika 
Metallov  1  Metallovedenlye,  Vol  Ih,  No  2,  Aug  62,  pp  283-286 

Micrentructure  studies  of  titanium  oxidized  in  air  at  900;  1,020, 
and  1,1150°C  and  in  water  vapor  at  800,  85O,  and  9OOOC  disclosed  that  the 
oxidation  of  titanium  occurs  more  rapidly  and  at  lower  temperatures  in  the 
presence  of  water  vapor. 

In  the  vapor  medium,  a  fine* grained,  uniform  oxide  is  formed  initially, 
followed  by  the  formation  of  coarser  columnar- shaped  grains.  In  the  presence 
of  air,  the  formation  of  the  initial  acicular  oxide  crystals  was  not  observed. 

As  in  most  oxidation  processes,  there  is  a  double-diffusion  process  taking 
place,  and  at  higher  ten5»eratures  the  diffusion  of  titanium  atoms  into  the 
oxide  layer  is  more  predominant  them  diffusion  of  oxygen  atoms  in  the  titemium. 

Con^arison  of  the  oxidation  of  titanium  in  air  eind  oxygen  showed  that  a 
thicker  layer  of  oxide  is  formed  in  the  presence  of  air.  This  is  the  result 
of  defects  in  the  lattice  structure  cussed  by  the  nitrogen  atoms  which  enables 
the  oxidation  process  to  pi’oceed  at  a  faster  rate  for  a  given  period  of  time. 
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75-  Creep  Mechanism  Studies  In  and  Ml-Co  Alloys 

"Relationship  of  the  Mechanism  of  Plastic  Deformation  During 

Creep  to  the  Conditions  of  Deformation  in  Ni-Al  and  Hl-Co 

Alloys,"  hy  V.  A.  Pavlov,  M.  G.  Gaydtiliov,  and  V.  V,  Mel'¬ 
nikov,  Institute  of  Metal  Physics,  Academy  of  Sciences  USSR: 

Sverdlovsk,  Fizlka  Metallov  i  Metallovedenlye .  Vol  l4.  No  2, 

Aug  62,  pp  275-282 

In  the  study  of  plastic  deformation  dvurlng  creep,  three  different 
mechanisms  were  found  to  occur;  slip,  diffusion,  and  slip  in  con¬ 
junction  with  a  process  of  relaxation.  ^Aiese  mechanism  occur  at  vari¬ 
ous  conditions  to  temperature  and  stress.  In  a  region  of  relatively 
low  temperatures  and  high  stresses,  the  deformation  mechanism  is  pre- 
domlnently  one  of  slip,  and  the  relationship  of  creep  to  temperature 
and  stress  can  he  determined  hy  Zhurnakov's  equation. 

At  low  temperatures  euid  high  pressures,  the  mechanism  of  plastic 
deformation  is  a  diffus’.on  process.  In  this  region,  the  deformation 
rate  is  a  linear  function  of  the  applied  stress. 

In  the  intermediate  region  of  temperature  and  stress,  the  third 
mechanism,  slip  in  conjunction  with  relaxation,  occurs,  and  the  rate 
of  deformation  can  be  approximated  hy  Vfeetmn's  equation: 

e  -  C  (c*  RT)® 

where  3.  --  energy  of  aiffusion  activation,  o~-  stress,  and  o  --  coef- 
flcent  equal  to  >  or  4. 

In  this  study,  relationships  of  deformation  rate  to  alloy  concen¬ 
tration,  energy  of  activation  of  deformation  to  stress,  and  deforma¬ 
tion  rate  to  tenperature  and  stress  were  studied  for  Ni-Al  and  Ni-Co 
alloys  and  the  data  graphically  compared  to  Al-Mg  Euxd  Ni-Cu  alloys 
from  previous  investigations. 

In  contradiction  to  Herring'--  theory,  which  states  that  the 
boundaries  of  slightly  disoriented  blocks  have  no  notable  effect 
on  the  development  of  diffusion  creep,  t'’e  present  study  showed  that 
fragment  boundaries  are  involved  in  the  diffusion  process.  This  was 
explained  by  evidence  of  a  high  degree  of  fragment  disorientation 
in  which  the  fragment  boxmdaries  have  the  same  properties  as  grain 
boundaries  and  consequently  have  much  influence  on  diffusion  creep. 
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76.  Critical  Sh<  ar  Stress  In  Sla‘:^le  Ciystals  of  Aluminum 

"Tlio  BCCect  of  the  Mosaic  Gtructnrc  o”  Single  Alxuninum 

Crystals  on  Its  Critical  Shear  Stress^"  D.  Ye.  Ovsiyeolto 

anO.  Ye.  I.  Sosulna,  Institute  of  Metal  Physics  Sverdlovsk 
Fjy.ika  Metallov  and  lletalloveO.onlye .  Vol  ih,  No  2,  Aug  62, 
pp  252-250 

In  the  stxidy  of  the  effect  of  the  original  internal  structure 
of  single  crystals  of  pure  aliuninuia  on  the  critical  shear  stress  'f 
these  crystal.s,  it  \;as  shovni  that  the  critical  shear  stress  Increases 
linearly  '.ritli  increases  angle  of  cell  disorientation  and  proportionally 
with  the  siiuaie  I’oot  of  the  cell  size.  Thin  thange  in  the  critical 
stress  is  associated  with  the  density  of  the  dislocations  and  the  elas¬ 
tic  intoraction  between  the  mobile  dislocations  and  the  dislocations  in 
the  original  ntruGt”re.  Tlius  the  dislocations  fomed  in  the  process  of 
CjL':;L'ta].  growth  nlai  ^  hiipoi'tcint  lolo  in  the  process  of  plastic  flo\r 
of  the  crystals. 


77  •  DJ  slocation  Cl  mb  in  Silicon  Crystal.s  Contalnin;;  Gold 

"Bcge  i;ir.].ocaticn  Clitiib  in  SiH.icc'n  Undtn  the  Action  of  Gold," 
by  L,  S.  MllevsViy,  Institute  cf  Metalliu'gy  iiaeni  A,  A.  Baykov, 
A-.;afA!.iy  "f  Scioncen  U3SB;  Lenin^rau,  FizL'ea  TverdoEO  Tela.  Vol  ll, 
Wu  9,  Ser,  .52,  pp  2l:l^7-2J^^^9 

Hie  cl.ii'ib  o”  edge  dislocation.;  o.'  C'ppo.nitc  sign,s  under  the  in- 
flU'-uo.-  C-.  di.jstlvcd  g.ild  v.’ac  studi-v"..  It  \:aB  ehovm  that  dislocations 
vacate  thc  ie  par. —Cle:;  containing  the  secend  phase  andccllmb  in  the 
directs  n  increasing  sice  of  e::tra  atomic  rlanes.  This  vas  accom- 
i1  .i  :h.  ■'  ’.'itli  till;  r.;e  of  -..jicro'  ’lotc  yrayli.s  ta?;cn  before  and  after  appli- 
catj-cn  ;.f  .;;tro;.i,  . hich  ;;lH.-..'ed  the  obi  and  new  dislocation  pcsitions 
and  their  lirection  of  climb. 


7‘^  •  bl.';].ocatiort  Gtrenr/bheninc;  by  AcciunulatLcn 


"Cun.Vitioii:-,  of  Dislocation  Sti-cngthening  by  Accuiinalation,"  by 
B.  A.  Grinbcrg,  Institute  of  Metal  Physics,  .Icademy  of  Sciences 
USSil;  I  'U.lngrad,  Ficihg  T\''ardo;-,o  Tola,  Vol  U,  No  9>  Sep  62, 


2';o-  -3=;e5 


The  co-n'.iticii  of  strcii  t- enin.g  dislocatirns  vri'b  impurity  atoms 
■  i'j.ch  p.i.gratu  to  the  dicJocationr.  were  investigated.,  Dislocatit  are 
surrounded  by  olascic  stress  fields,  aud  the  stress  fields  of  different 
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dislocationo  interact  otrcngly  and  lock  the  dislocation  Into  ■.  m 
metautable  confi&iration.  To  determine  the  nuiriber  of  impurity  atoms 
micratlng  to  a  dislocation,  the  Cottrell-Bilhy  ago-hardenine  theory 
was  used. 
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79-  Domain  Structure  of  Mn^Qe^  Intemetalllc  Compounds 

"Domain  Structure  of  MncGeo  ifiatermetallic  Compounds^"  by  A. 

Vrzhetslono^  Ferromagnetics  Laboratory^  Physical  Institute 
of  the  Polish  Academy  of  Sciences,  Poznan';  Sverdlovsk, 

Pizika  Metallov  i  Metallovedeniyej  Vol  No  2,  Aug  62, 
pp  liJs-lH*:  ^ 

The  domain  structure  of  Mn^Ge^  compounds  was  studied  by  examining 
the  crystal  planes  oriented  from  0-90°  to  the  horizontal  axes  of  the 
crystals  in  the  presence  of  an  external  magnetic  field  in  order  to  eval¬ 
uate  the  magnetic  charge  which  acciuaulates  and  to  determine  its  sign. 

All  the  Mn^Ge^  samples  except  one  were  produced  in  a  vacuum  furnace 
or  oLuartz  ampule.  The  one  sample  was  produced  at  the  Institute  of  Magnetic 
Matcrisis  at  Jena. 


80.  Electrical  Conductivity  of  Metals  With  Vacancies 

"Uoncerning  the  Electrical  Conductivity  of  Metals  With 
Vacancies,"  by  S.  I.  Masharov,  Ural  State  University 
iineni  A.  M.  Gor'kly;  Sverdlovsk,  Flzlka  Metallov  1 
Metal lovadeni ye,  Vol  lA,  No  2,  Aug  62 ,  pp  2Ub-290 

In  a  work  (now  being  published),  the  author  determined  the  freq¬ 
uency  r.p3ctrujn  for  the  accoustic  vibrations  of  a  crystal  containing  a 
small  number  of  vacancies.  The  present  work  uses  data  from  the  earlier 
ie]5ort  for  calculating  the  electrical  resistance  of  a  crystal  containing 
vaca.'ie.ies  with  respect  to  temperature.  To  accompli.sh  the  desired  objective, 
a  wave  fur.ctlon  for  describing  the  thenoal  vibration  of  a  crystal  lattice 
witli  vacancies  was  used  and  the  possible  transformations  of  the  electron- 
phonon  interaction  were  calculated.  These  calculations  were  made  for 
electron,  scattering  with  and  without  conservation  of  quasi-pulses,  after 
which  it  was  possible  to  determine  the  electrical  resistance  of  a  metal 
with  vacancies  by  calculating  the  phonon  and  phonon-hole  resistances,  and 
consequently,  to  find  the  difference  between  change  of  resistance  at  high 
and  low  temperatures  (numerical  values  for  gold  were  used  for  lattice 
constants,  Fermi  energy,  and  Debye  temperature  of  a  pure  metal). 

Investigation  of  the  change  in  resistance  of  a  metal  with  vacancies 
led  to  the  conclusion  of  the  existence  at  low  temperatures  of  two  tem¬ 
perature  intervals  where  the  difference  in  the  resistance  increments  due 
to  thermal  vibration  of  the  disturbed  structure  in  one  interval  is 
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positive,  and  in  the  other  interval,  negative.  However,  the  changes 
in  lattice  stiaicturo  surrounding  vacancies,  which  are  a  function  of 
temperature,  were  completely  neglected  and  should  he  taken  into  con¬ 
sideration  . 


0], .  Fomation  ox''  Dendrites  in  Aluminum  SlngJ.e  Crystals 

"Internal  Ctru:'  tW’.  o  c-P  Single  Crystals  of  Alxaninura  in  Re- 
lat'.cn  to  Conditieuj  of  Crystallization,"  hy  G.  B.  Indenhaum 
and  D.  U.  Popov,  Krasnoyarsk  Institute  of  Nenferrous  Metals 
iT'ieni  M.  I.  Kalinin;  Sverdlovsk,  FlzilTa  Metallov  i  Metallove- 
r en i  yc .  Vol  l^.  No  2,  i\ug  62,  pp  205-211 

Grc  :n  crystals  of  99•99^^  find  99*96'/i  almlnujn  were  investigated 
and  thou-  -.rynt'.l  structure  examined  for  different  cooling  rates  em¬ 
ployed.  In  :.v,  ci  i.:..tances,  the  internal  structure  of  these  crystals 
showed  dc'iidr Ltie  structures  formed,  parallel  to  the  direction  of 
giov/th,  jxpcci  illy  fc;.  f.ioter  cooling  rates.  Naturally,  the  dendritic 
structui'ft  was  more  prodcinxnant  in  the  samples  of  higher  impurity  con- 
lent  (99*96,j).  The  size  and  extent  of  dendrites  were  concluded  to  he 
.1  ft’ncticn  of  the  rccrystallization  temperature  for  the  particular 
■aluminum  .sample  and  the  cooling  rate . 


02.  Heat  Capacity  McanurGinents  of  Tungsten  at  High  Temperatures 

"Energy  of  Formation  and  Concentration  of  Vacancies  in  Tungsten," 
hy  Ya.  A.  Kraftmaldier  and  P.  G.  Strelkov,  Institute  of  Ther¬ 
mal  Physics,  Siberian  Branch  Academy  of  Sciences  USSR;  Lenin¬ 
grad,  Fizika  Tverdo."o  Tela.  Vol  U,  No  0,  19^2,  pp  227i-227*»' 

Energy  of  formation  and  cone  ;.  r.-.tion  of  vacancies  in  tungsten 
vfere  determined  hy  m'  sux  ing  its  h ;  it  capacity  at  high  teniperatuf*«» 
utilizing  reliable  data  cn  teuperature-resistance  relationships  !<.:■ 
tungsten . 

Tests  v;ere  cgnducted  on  tungsten  wire  samples  (0.03-0.05  no  dia.) 
annealed  at  3>^i00  K.  Heat  capacity  mea-surements  were  mace  in  the  range 
(2,000-3,600%).  A  plot  of  thC'heat  capacities  at  const  int  pressure 
and  volume  (Cp  and  Cy)  versaas  t-ujcrature  showed  tlu'-  '  -n  i-  tungsten 
rises^exponentially  above  2,i|'.)v.°iC,  while  Cy  rem-aiir.  .  *  n.'  to 

3,000  K,  after  v/hich  it  reimains  constant  a;ith  increaslii...;  teiBEperataore . 

Eaor'-;  •  f<.:  m.'.tlcn  for  taingsten  in  the  ter^jerature  range 
(2,-’:  ;  3  ,  C)  ■; '.0  calculated  to  he  72.5  kcal/g-atom,  and  vacancy 

concentrat.Lui  at  3,600'^K  \rxs  2.7^. 
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83.  Interaction  of  Edge  Dislocations  With  Vacaticles 

"Intei'aetion  of  Edge  DiBlocationR  V/ith  Vacancies  in  Silicon," 

"by  L,  S.  Milevskiy,  Institute  of  Metallurgy  Imenl  A.  Baykov; 
Leningrad,  Fizika  TverdoKO  lelu,  Vol  k,  No  Jul  62, 
pp  I87B-IS81 

The  interaction  of  edge  dislocations  of  opposite  signs  with  point- 
type  defects  was  studied,  and  the  cpiostion  concerning  th(  «KW1pent  of 
dislocations  with  the  absorption  of  excess  vacancies  is  discussed. 

Single  crystals  of  silicon  vrere  elastically  stressed  aid  the 
movement  of  dislocations  along  the  slip  planes  studied.  Data  on 
dislocation  density  necessary  for  full  absorption  of  excess  vacanices 
can  be  combined  with  information  on  dislocation  climb  to  estimate  the 
solubility  of  vacancies  at  a  temperature  near  the  melting 
point  of  silicon. 


81i-.  Multiplication  of  Dislocations  in  the  Sui*face  Layers  of  LIP 
Crystals 

"Dependoucc  of  the  Strength  of  Fracture  './hiskers  to  Size,"  by 
P.  G.  Strelkov  and  A.  A.  Shpunt,  Institute  of  Thermal  Physics, 
Siberian  Branch,  Acivdemy  of  Sciences  UflOP.;  Leningrad,  Fizika 
IVerdcr'.o  Tela.  Vol  h,  Ho  8,  Aug  62,  pp  2258-2261 

A  study  of  the  whiskers  resulting  from  the  compressive  fracture 
of  LiF  crystals  showed  that  the  vuiusually  high  strength  of  these 
whlsl^ers,  which  are  equivalent  to  the  high  strengths  of  grown  whis¬ 
kers,  is  a  result  of  development  and  mltiplioation  of  dislocations 
in  the  surface  laywrr,  by  mechanical  Intcrc  t  on. 

Tlic  pc-;.iticns  of  the  dislocations  and  the  dislocation  densities 
d.n  th-=  crystals  before  .lud  after  stress.’ n  '''"'’e  studied  by  selective 
etching.  The  n\!rrber  dislocations  pcx  Sir  -efore  stress  vsis  10^- 
and  after  fracture  this  nuiaber  was  1  .  In  a  crystal  with  a  diameter 
of  k  microns,  the  dislocation  density  vfas  foiuid  to  be  lo"  (cii^)-^. 

lu  the  case  of  a  single  whisker,  it  was  assumed  that  the  disloca¬ 
tions  ai-e  unifoiinly  distributed,  and  the  niuiber  of  these  escaping 
the  SUL* face  layer  decreases  with  decreasing  diameter.  Therefore,  it 
ms  concluded  that  a  ’.rhlsker  with  a  diarae  t  jr  of  one  micron  cannot 
contain  o.ny  dislocations  and,  consequently,  will  posses  the  high 
stranyth  pi’edictod  by  theoretical  calculations. 
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85 .  S-peciallzed  Computer  Developed  in  Czechoslovakia 

[Caption  to  photograph],  Prague,  Rude  Pravoi  8  Peb  63, 

P  1 

'JiiG  Inaifltut*  of  the  Physics  of  Solid  Materials  (Ustav  fysikjr 
pevnych  3.  itok)  of  the  Csechoslova’.-  Academy  of  Sciences,  in  Prague- 
Strescvlco,  li:.s  dealijncd  a  specialized,  single-purpose  relay  computer, 
the  "Elis’ '.a  I  A,"  for  pcrrorniing  calculations  necessary  for  determine 
the  brcak.i'.f/.’n  of  the  crystalline  structure  of  some  solid  materials,  the 
caption  states,  fji  operator,  identified  as  Assistant  I.  Hadinee,  is 
shown  beside  the  computer. 


86.  Studied  of  Disi.ocaticns  in  Iron  at  Lotr  Temperatures 

"Investigaticn  of  the  Temperature  Dependence  of  the  Yield 
Point  of  Iron  in  Connection  './ith  the  Interaction  Between  the 
Disloeaticns  and  Irljj  rstitial  Atoms,"  by  V  M  Sarrak  and  R. 

I.  Entin,  Institute  of  Metallography  and  MstoI  Physics  and 
the  Central  Scientific-Research  Institute  of  Ferrous  Metal- 
lugry  imeni  I.  P.  Bardin;  Itoscow,  DoUlady  .Vkademii  Nauk  USSRi 
Vol  lk6,  No  1  Oct  62,  pp  810-812 

An  investigation  of  the  effect  of  temperature  on  the  resistance 
to  plastic  defonnation  vras  conducted  to  study  the  role  of  interstitial 
atoms  and  the  mechanism  of  their  effect  on  the  yield  point  of  iron 
wii'c  ."ariplec  onc-rja  diameter  x  50  nm  length)  containing  0.042^  C  and 
0.005)»  n.  'flieoe  \rcxe  annealc'’’  at  1000°C,  after  which  one  batch  of 
opecinens  \7as  furnace  cooled  to  8C0®C  and  then  air  cooled,  while  the 
other  batch  was  water  q,i’cnched  fren  T30°C,  After  straining,  the  speci¬ 
mens  ’.rere  aged  (vjithout  removing  frem  the  teBf||le  holders)  in  water  at 
oO'^C  for  one  hour. 

Testing  v/as  done  by  the  method  of  reciprocal  deformation  at  two 
t  emperatures .  One  batch  of  specjhnens  \7as  strained  initially  at  “196°C 
to  an  arbitrary  value  and  then  strained  to  the  y^ttd  point  at  -20°C. 

The  other  batch  i/as  strained  initially  at  -20®C  to  the  same  arbitrary 
value  and  then  to  the  yield  point  at  -19(®C.^''^e  differences  in  the 
strain  values  at  the  different  temperatures  (Ao)  showed  that  Aa  de¬ 
creases  with  increase  of  deformation. 

The  ( hange  in  the  resistance  to  deformation  when  increasing  the 
temperature  from  -I96  to  -20°C  is  greater  than  for  the  ''pposlte  case. 
This  was  explained  as  a  result  strain  hardening  at  -19t®C. 
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The  specimei  li  aged  at  6o*^C  were  foiAnd  to  be  totally  free 
of  any  stroln  from  prior  deformatlonj  this  \ras  the  result  of  the 
interaction  of  the  dislocations  and  interstitial  atoms  in  the  iron. 
It  vfas  also  p:  opoaed  that  ut  the  outset  of  plastic  deforiaatlpn,  the 
dialocaticns  are  partially  freed  from  the  atmosphere  of  impurity 
atoms.  Hence  further  aging  reduces  the  obstruction  of  dislocations. 

incre value  foi-  unstrianed  iron  and  simultaneously  in¬ 
creases  tovrard  brittle  r'upturc. 

It  was  concluded  that  the  pre  -^ncc  of  interstitial  atoms  in  the 
solid  solution  is  not  associated  wijjh  dioloeaticns  and,  consequently, 
does  not  shr"'  any  noted  effect  on  the  strength  at  low  temperatures. 
Tlie  upper  i^ld  poin‘  po^ynt  is  the  stress  required  to  ^love  the  ob¬ 
structed  dislocations,  and  the  lower  Y.  P.  is  the  otreis  required 
to  move  the  free  dislocations.  Therefore,  the  ten^erature  rela'^.on- 
ships  of  the  upper  and  lower  yield  points  are  essentially  the  same. 


8Y .  Study  of  the  Slin  Mecha-nlsm  in  a  Plastically  Deformed  Metal 

"Concerning  the  Structure  of  Slip  Bands,"  by  S.  V,  Zatsenln 

and  V.  Yo.  Koch^-v,  Chelyabinsk  Scientific-Research  Inrtitute 

of  Meta].lurgy;  Syerdlovslv,  Flglka  Metallov  1  I'letallovet  enlve . 

Vol  l)i,  Ho  5,  Hov  62,  pp  67>S77 

It  has  been  established  by  olectrcn-microscope  research  that  the 
structure  of  slip  bands  of  face-centered  cubic  metals  in  one  of  pro¬ 
gressive  action  by  oiriiple  shear.  Ilo’.’evcr,  use  cif  the  electron  micro¬ 
scope  tCi  study  changer,  in  the  structu’/e  along  the  slip  bands  in  un- 
.saticfactoi'y  and  dark-ficldmetallography  is  required. 

Kh20N80  Wichx’orau,  v/hlch  has  a  sraall  slcttlc  range,  was  used  to 
stxidy  the  slip  mechanism.  At  0.02;i  elongation,  distinct  slip  bands 
were  ol'sei'ved,  vxhile  ..vfc  0.0h-0.05p,  elongation  traces  of  plastic 
dcfoiTivation  \rere  observed  in  pi-actically  all  the  grains. 

It  '/as  found  that  initially  most  of  the  slip  occurs  along  tfc 
grain  boundaries.  Tills  causes  increased  stress  within  the  gralnr  I 
themselves,  \xhich  leads  to  the  initiation  of  tvdnning  ar.d  an  over¬ 
all  roductiv.n  in  the  strength  of  the  rota].. 
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Ite'/  Electric  Fumaoes 


88,  New  Eleetrle  Furnaces  In  Oneration  In  the  USSR 

"The  OKE-850  High -Temperature  Vacuum  Electric  Furnace  for 
Sintering,  /uinealin^,  and  Degassing  Parts  Made  of  Refractory 
Metals,  Highly  Refraetoi*!'  Oxides,  Cermets,  and  Other  Ma- 
tei'ials,"  by  G.  U.  DashevsV;aya;  Moscow,  Metallovedeniye  i 
Terinichesltaya  ObrabobUa  Metallov.  No  11,  Nov  62,  p 

An  CKB-850-type  high-tei  peraturc  vacuum  electric  furnace,  devejflpid 
by  VIIIIETO  [VscDOjaunij'g'  Ilauclino-Issledovatel'skiy  Institut  Electroter- 
Mlches’cogo  Cborudovaniya,  i\l.l-Union  Scientific-Research  Institute  of 
Electrothermal  Eq.uipment]  and  minufactured  by  the  Moscow  Electrothermal 
Equipment  Plant,  has  been  put  into  Industriil  operation. 

This  furnace  is  oquipped  with  a  cooling  cci;ipartr'' nt .  Loading 
■and  vuiloading  of  parts  ai‘c  fxilly  ncchaniiied.  An  cle\ator  mechanism 
conveys  the  parts  fr'Cm  the  heating  compartment  to  the  cooling  corn- 
par  tiacnt  i,nd  returns  them  ’.rithout  disi’upting  the  vaemun. 

Given  belcv;  are  the  technical  specif icatiens  for  the  OKB-SjC- type 
furnace: 


r<;v,’cr  (h’./)  . 

...  2u0 

Voltage  (v) . 

. . .  28 

Max  Terau  (oc) . 

Vacuvja  (mm  Hg)  ..... . 

r* 

Charge  i/t  (kg )..... . 

...  300 

Length  0?  working 
ai'ca  (man) 

...  230 

Height  of  voi'king 
area  (nm) . 

...  -500 

Furnace  \rt  (tens) .  9-5 


"Vacuum  Shaft  Electric  Furnace  OKB-857;"  by  G,  U.  Dashevskaya; 

Ibid.,  p  [iO 

Tile  0KB-8;;7  -type  electric  furnace  is  designed  for  vacuum  heat 
treatment  of  parts  and  pipes  xvhich  oxidize  very  easily.  IQiis  furnace 
cenoists  of  a  preheating  compartment  and  a  heat-treating  con^artment . 
Parts  are  removed  fiom  pits  and  placed  in  a  vacuum  container  for  con¬ 
veyance  to  the  preheating  compartment,  where  they  are  preheated  to 
1,100®C.  Following  the  preheating  compartment,  the  parts  are  treated 
at  1,E50°C  in  the  heat-treating  compartment.  Cooling  is  expedited  in  a 
container  with  argon  gas  and  then  ■air  cooled. 
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VNIIETO  developed  the  OlQ-857  :(\iriiace  tmd  the  l*loBCo\r  Blectro- 
themal  Eqxiipjnent  Plant  pi'oduc’d  it.  Technical  specif icationB  foi' 
the  OKB-B57/i-(proheatine  fvu’naco)  and  the  OKB-SjTAl-tj'pes  (heat- 
ti eating  fvirnace)  are  given  'below: 


Power  i'^r) 

Voltage  (v) 

Cgci-atiaj  tti'  ('-‘C) 
Vacinun  (i.a.i 

Fuittc.cvi  d:l;’.iAetc.v  (r..:) 
Purnaco  height  {r.'x,\) 


Cls33-0'V,-'/l 


()ItD-8b7/lI 


icl|- 

210 

97-2 

73 

T  T  1  ■') 

*  1 

i'!';o 

10"'^ 

10' 

■300 

3C0 

92}:0 

"Vaemu.'.  Llhaft  Ilufile  iileotric 

Daahov.-'-.i,g- 1;  p  -'.1 


Pu.vnacc  Bia3-';CQT,"  by  1’ 


U. 


'xl:c  CI'1)-;,'C'97  -type  fv.'.'ir.f: .  '.-it:  i'’.':;;r.igiierL  ,'’vy:  n  degasainr  o" 

.'la-ta  '  ’'vih  "..Ticy  -  -i-.  ••vi  :>.iloy:-  in  Yv.iuun  or  inert  at’iiosyhcre . 
hc'ovil.itiou  010.  co’trr.l  cf  the  heat-treating  y’/oce.-i;  ai'o  uvton.vbio .  'Dae 
rui'n'.co  vran  dcvolopcd  by  VMIIETO  and  mMuv.’aetiw.'ed  1';/  TpHI'Xlli.'.'ih  [lr.cii- 
tr  il'nj'j'  IJauchno-Icsledovate'slviy  Iiwtitut  Toi;hnolrgii  '  :*.ar;hinostio» 
yC'Uiya.,  Cc.'irtiW.l  Scientific  I’enoarch  Incti ■'u;tu  .■.“'•'v  ’’e-'.7>  Machine  liuili'.ingl . 
'i’echinc.vl  ;;e.T)cl>''ic-’.ticnj  .I'ox’  tlic  SLu-'j'v.9Y-ty.';c  riiniaco  are; 


Pc")',. ’or 

120 

t’KX'.'.ting  t.:.  p  ('-'O) 

i;i';o 

e’la'n.'.co  v.  ex-rm  (in 

20 

IIuiTlO  vaCXXUiA  ( 1.4.1  Ilg) 

a 

'.'or’ring  .aroac 

lAxfClj  ai.M.ioter 

1 00 

lai.’i'lo  hoi  Jat 

.1  ,000 

Firraace  O.i.e-eter 

300 

i\n.’nace  hoiglit 

2,CG0 

Furnace  weight  (tono) 

7 

"Rollei’-Conve;/er  CIJJ-C'^t  A  -Type  t'loct.L-ic  Furnace  f  ..  the  Heat 
Treatment  of  St.vinlecr,  ripe,"  U#  Oashsvsl-.aya;  Ibid.,  p  91 


The  first  roller-conveyer  electric  ;rui’nace  for  heat  treating  stain¬ 
less  steel  pipe  in  the  Doviet  Union  has  been  pvt  into  operation  nt  the 
Moscow  Pipe  Plant. 
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The  OKB-854A  -type  furnace  is  fully  mechanized  and.  automated 
and  eqxiipped  with  a  spraying  device  for  quenching  the  pipe  after 
heat  treatment. 


The  furnace  was  developed  by  VHIIETO  nd  manufactured  by  the 
Itoscow  Electrothermal  Equipment  Plant .  1  orking  parts  of  the  furnace 
were  produced  by  the  Buzululc  Machinery  Plant. 


Technical  specifications  for  the  0ICB-Cp4  -type  fun  ace  are: 


Power  (lew) 

Voltage  (v)  \ 

Max  operating  ten^  (  C) 
I'lax  productivity 
(metero/hour) 

Speed  of  moving  pipe 
(meter/min) 

Dimensions  of  operating 
area  (mm) 

Dimensions  of  furnace 
(mm) 


1,380 

-  380,  185 

i  1,1‘50 

2 

0.14  -  1.77 
1,200  X  23,940  X  370 
8,390  X  45,000  :c  4,350 


Phase  Studies 


O9 .  1  ^tcro-ienGuus  Enuilil^um  in  the  Oc-In-Sb  System 

"heterogeneous  Equilibrium  in  the  Go-In-Sb  System,"  by  V.  S. 
iiemsl'.ov,  A.  D.  Such’-.ovu,  and  B.  0.  Shurkin,  Institute  of 
Ilotallurgy  imeni  A.  A.  Baykov;  lloscovr,  fhumal  Fizicheskoy 
Khlinii .  Vc2.  36,  No  9,  Sen  CP.,  nn  Ipllr-loTC 

Ketcroj-eneous  equilibrium  in  the  crystalli^'.ation  of  gerruniru 
fr'i.i  its  indiimi  and  antimony  alloys  was  investigated.  It  was  sho-..-n 
that  tlie  quasi-binary  section  ci  gemanivxi-indiuin  antinenite  does 
not  po.sscss  all  the  properties  of  a  binai’y  system  because  it  docs 
not  reflect  the  ti'ue  squilibi’iiAm  betvrccn  the  solid  and  liquid  pk-.ces. 
It  was  also  shown  that  the  sclubii.ity  cf  indiym  or  antirKny  in  ger- 
rAaniujn  is  very  lov/  if  only  one  is  present,  '.rklle  if  thejr^'HjgBboth 
present  the  solubility  of  both  elements  increased. 
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90.  Irpn“Germani\an  Alloys  Studied 

"Phase  Components  of  the  Iron-Oermanivjn  System,"  by  A.  K. 

.Shtol’tj!  and  P.  V.  CelM,  Ura].  Polytechnic  Institute; 

Mosco\f,  Zhumal  Flglchesl-.oy  Khimli,  Vol  3^5,  Mo  11,  Nov  62, 

pp  2U00-2i:0'; 

A-ro.y  and  metallo£;i'aphic  obudiec  of  phase  components  in  th  ,  Irot- 
Cernanium  system  shov;  that  phase  diaevams  ordinarily  used  are  of  little 
rellahii.ity.  It  vas  shooTi  that  the  hia,her  iron-cermanide  FeGeo  has  an 
appreciable  ai-ea  of  homo"en'-'jus  e>:istenco.  It  was  also  Dho-,m  that 
iron  forms  the  compound  Fc  +  Ge,  where  X  is  greater  than  0  bitt  less 
than  0.3.  This  compound  has  not  been  described  previously  iind  is 
otiaacturally  Rini].ar  to  1-^12.25^®*  ''■■■' ubility  of  (iennaninm  in  al- 

pha-Fo  approaches  16.13  percent  at  l,0o0OC.  The  formation  of  a  solid 
solution  is  accompanied  'hy  a  considerable  increase  in  the  parameter 
O'"’  the  body-centered  l.ittice  foa'  iron. 
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gi.  Phase  Dlagrain  Studies  of  the  Os-Ru,  Qs-Rei  and  Pd-Ir  Systems 

"Constitution  Dlagraon  of  the  Osmium-Ruthenium  System,"  by  H.  A. 

TyUclna,  V.  P.  Polyakova,  and  Ye.  M.  Savitskiy;  Moscov,  ^urnal 

Neorganicheskoy  Kblmil,  Vol  7,  No  6,  Jbn  62,  pp  lk6f~lUbii 

Thr  first  constitution  diagram  for  the  osmium-ruthenium  system  was 
constructed.  Povdered  osmium  and  ruthenium  (99- 8?^  pure)  were  separately 
pressed  into  tablets  and  sintered  in  a  vacuum.  Alloys  were  made  by  melting 
in  an  electric-arc  furnace  with  a  nonconsumable  electrode  In  a  water-cooled 
copper  hearth  at  a  helium  pressure  of  200-250  mm  Hg.  Hardness  tests  and 
phase  analyses  were  made  on  sasqples  In  the  as- cast  and  aimealed  conditions. 
The  as-cost  alloys  had  a  dendritic  structure  throughout  the  entire  diagram, 
whereas  the  annealed  specimens  (2,000“C  for  one  hour,  1,000®C  for  500  hours) 
had  the  polyhedral  microstructure  typical  of  solid  solutions.  Some  grain 
growth  was  experienced  by  those  alloys  annealed  at  the  longer  periods. 


"Constitution  Diagram  of  the  Osmlum-Rehenium  System,"  by 
M.  A.  Tylkina,  V.  P.  Polyakova,  and  Ye.  M.  Savitskiy;  Ibid., 
pp  ll^69-l470 

The  first  constitution  diagram  for  the  osmium-rhenium  system  was  con¬ 
structed.  Alloys  were  prepared  under  the  same  conditions  and  tested  in 
the  same  manner  as  given  for  the  osmlum-i’uthenium  system.  Alloys  of  this 
system  form  a  continuous  series  of  solid  solutions.  No  dendritic  structures 
were  noted  in  the  as- cast  samples. 


"Constitution  Diagram  of  the  Palladium-Iridium  System,"  by  M.  A. 
Tylkina,  V.  P.  Polyakova,  and  Ye.  M.  Savitskiy;  ibid.,  pp  1471- 

lii73 


The  first  constitution  diagram  for  the  palladlvun-lrldium  system  was 
constructed.  Preparation  of  the  briquettes  was  conducted  In  the  same  man¬ 
ner  as  for  the  osmlum-ruthenlimt  system  described  above.  Melting  was  done  by 
two  methods;  (1)  alloys  for  the  entire  concentration  range  were  melted  In 
an  Induction  furnace  In  corundum  crucibles  tuder  a  layer  of  borax  and  (2) 
alloys  containing  4o-8o^  iridium  were  melted  in  the  same  manner  as  for 
osmium- ruthenlxan  alloys  described  above.  Various  heat  treatments  were 
conducted  prior  to  testing  and  analysis. 

This  particular  system  was  found  to  be  a  peritectic  type  with  two 
limited  solid  solutions.  The  peritectic  reaction  occurs  at  l,760j*  25^C 
at  approximately  40^6  iridium.  *" 
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.  Phase  Transformation  of  Cerium  at  High  Pressures 

"Phase  Diagram  for  Cerium  In  the  Range  20-350  C  to  a  Pres¬ 
sure  of  80,000  kg/cm2,"  by  L#  D.  Livshits,  Yu.  S.  Oenshaft, 
and  V.  K.  Markov,  Institute  of  Chemical  Physics,  Academy  of 
Sciences  USSR;  Moscow,  Zhumal  Eksperlmental’noy  1  Teore- 
tlcheakoy  Flzlkl,  Vol  43,  No  4,  Oct  62,  pp  12^2-1267 


The  diagram  for  the  gamma-alpha  phase  transformation  was  extended 
to  350  C.  It  was  found  that  the  boundary  between  these  two  phases  In 
the  region  of  200  C  deviates  nonllnearly  toward  the  temperature  axle, 
and  It  was  established  that  the  relative  variation  of  resistance  In 
the  transformation  retains  a  finite  magnitude  up  to  3^0  C  but  diminishes 
with  increasing  temperature  above  I70-I80  C,  thus  making  it  impossible 
to  extrapolate  to  zero.  Therefore,  the  data  obtained  did  not  confirm 
the  existence  of  a  critical  point  up  to  350  C,  and  the  existence  of  such 
a  point  Is  very  doubtful.  There  was  confirmed  the  existence  of  minimum 
and  maxlmm  values  on  the  resistance-pressure  curve  at  pressures  slightly 
higher  than  50,000  and  70,000  kg/cm^,  respectively. 


Special  Processes 


93*  Extra-Fine  Cadmium  Oxide  From  Electrolytic  Cadmium 

"Electrolytic  Method  of  Producing  Highly  Dispersed  Cadmium 
Oxide,"  by  D.  N.  Grytsan,  Scientific-Research  Institute  of 
Chemistry,  Khar'kov  State  University;  Kiev,  Khlmlchna  Pro- 
myslovlst'.  No  4,  Oct-Dec  62,  pp  12-13  ' 

A  new  process  for  obtaining  highly  dispersed  cadmium  oxide  based  on 
oxidation  of  the  cadmium  powder  produced  by  electrolysis  of  a  nitrate  solu¬ 
tion  is  described.  It  Is  claimed  that  the  cadmium  powder  from  electrolysis, 
which  contains  50^  cadmium  oxide  after  washing  and  drying,  can  be  complete¬ 
ly  transformed  Into  the  oxide  by  heating  in  air  at  50O-6OO  C  for  30 
min.  The  new  process  is  said  to  be  less  complicated  and  cheaper  and  results 
in  a  product  of  higher  purity  and  finer  particle  size  (83^6  of  0-6  micron 
size  as  congjared  to  63^^}  than  that  now  produced  by  the  chemical  Industry. 


94.  Growing  Single-Crystal  Films  of  Germanium 

"Semiconductor  Films";  Riga,  Sovetskaya  Latvlya.  31  Dec  62,  p  4 

"Thin  single  crystal  films  of  germanium  can  be  grown  directly  on  a 
metallic  base  —  this  is  the  conclusion  derived  by  research  men  of  the 
labroatory  of  Semiconductor  Physics,  the  Latvian  State  Uiaiversity  imeni 
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P,  Stuchki.  In  the  opinion  of  these  specialists,  encovu'aging  results 
have  been  achieved  which  point  the  way  to  simplification  of  the  manu¬ 
facture  of  semiconductorlzed  instruments. 

"The  present  technology,  as  is  well  known,  is  connected  with  tedious 
manual  labor  and  does  not  lend  to  coi^plete  automation.  Gemanliim  Ingots, 
which  are  'cured'  in  special  furnaces,  are  subjected  to  suttlng,  grinding, 
etching,  and  polishing  before  they  are  transformed  into  fine  crystals 
which  are  brazed  to  metallic  electrodes.  Improving  this  process  is  a 
task  which  promises  remarkable  possibilities. 

"The  semiconductor  film  Is  grown  directly  on  the  metal  with  the 
aid  of  an  electron  beam  In  a  vacuum.  Such  a  beam,  obtained  from  an 
'electron  gun,'  heats  up  a  layer  of  germanim,  creating  physical  con¬ 
ditions  for  the  formation  of  a  single  crystal.  Experiments  are  con¬ 
tinuing.  An  expanded  program  of  research  in  this  field  is  planned." 


95.  Iron  Powder  by  a  Fluidized  Bed  Method 

"Metal,  Born  of  Hydrogen.,.";  Dushanbe,  Kommuniat  Tadzhikistana. 

3  Jan  63,  p  2 

"...  A  method  of  making  iron  powder  in  a  fluidized  bed  reactor  was 
experimentally  tested  in  a  laboratory  of  the  Central  Scientific-Research 
Institute  of  Ferrous  Metallxurgy  imeni  I.  P.  Bardin. 

"The  reactor  consists  of  a  tube  made  of  stainless  steel  containing 
a  screen  within.  On  this  screen  is  placed  a  layer  of  fine  ore  and  rolling- 
mill  scale.  Then  preheated  hydrogen  is  fed  under  high  pressure.  The  ore 
particles  'boil,'  and  the  ferric  oxide  is  reduced  to  a  metallic  powder. 

"The  metal  which  is  recovered  with  hydrogen  does  not  contain  such 
impurities  as  phosphorus,  sulfur,  or  carbon.  Also,  the  reactor,  which 
operates  at  low  teiqperature,  does  not  require  expensive  refractoy  mater¬ 
ials  and  can  be  used  for  a  long  time.  This  process  for  making  iron 
powder  can  be  fully  mechanized. 

"This  ^y8tem  for  producing  metal  from  oxides  in  a  fluidized  bed 
reactor  was  used  by  the  Dnepropetrovsk  institute  'Ukrgipromez'  [Ukrainskiy 
Gosudarstvennyy  Ins ti tut  Proyektiroveuaiya  Metallurgicheskikh  25avodov, 
Ukrainian  State  Institute  for  the  Design  and  Planning  of  Metallurgical 
Plants]  in  developing  the  plans  of  a  pilot  plant  installation  for  pro¬ 
duction  of  iron  powder." 
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96*  Mo3co\f  Scientist  Reportedly  Doubles  or  Triplea  Steel  Strength  Througih 

Magnetism 

Bonn,  Die  Wlrtschaft  des  OstbloekSi  9  Jan  63,  p  4 

According  to  a  Soviet  announcement,  a  Moscow  scientist  named  Dernsh- 
teyn  la  said  to  have  succeeded  in  doubling  and  even  tripling  the  tensile 
strength  of  steel  by  a  new  process  based  on  the  fact  that  it  [steal]  In 
a  magnetic  field  changes  Its  size  slightly  as  the  field  varies,  Bornshteyn 
is  said  to  have  placed  steel  into  a  magnetic  field  of  several  thousand 
oersteds  thereby  putting  the  steel  grains  into  motion  in  such  a  way  that 
they  pulverize  each  other.  IDachlneo  made  of  the  steel  pi’oduced  by  the 
rsernshteyn  process  are  said  to  be  ligliter  In  weight  and  to  have  better 
clastic  properties. 


97-  Rolling  Stainless-  and  Illclcel-Clad  Sheet 

"At  the  Ukrainian  Scientific-Research  Instltv'e  of  Metals  -- 

Development  and  Testing  of  a  Technology  for  Manufacturing 

Clad  Sheet  (Jointly  with  the  Kommunarsk  Metallurgical  Plant 

and  the  Central  3clentlfic-R .search  Institute  of  Ferrous 

Metallurgy),"  by  V,  I,  Doroldiov;  Moscow,  Stal  * ,  IIo  12,  Dec  62, 

p  1106 

"Inserts  arc  placed  around  the  periraeter  of  a  pack  consisting  of  a 
.jtccl-sl.ab  base  layer  and  a  plate  of  cladding  metal,  and  then  a  dense, 
gae-tight  scam  is  deposited  by  electric  \;clding  so  that  the  internal 
surfaces  will  not  oxidize  and  the  pack  can  be  rolled  without  sepai-ating. 

"Rolled  steel  slabs  for  the  base  layer  are  milled  on  one  aide. 

Trimmed  plates  of  the  cladding  steel  are  nickel-plated  on  the  face  side. 

A  rcfractoiy  dividing  layer  is  deposited  between  the  plate  pairs  to  pre¬ 
vent  them  from  \/clding  togethei’.  After  rolling,  the  plates  are  heat  treat¬ 
ed  and  cut  into  sheets  of  prescribed  diraensions .  Next,  the  sheets  are 
pickled  and  the  suiTaces  dressed. 

"Two-layer  sheets  made  of  low-carbon  steel  with  a  cladding  layer  of 
stainless  steel  lKhl8N9T  end  MP-2  grade  nickel  were  manufactured  in 
accordance  with  the  technology  developed.  Dimensions  of  the  sheet  were 
(6-35)  X  (1,200-1,700)  X  k, 000-10,000)  mm  (acceptable). 

"PToiertles  of  the  r'loet  produced  met  the  requirements  of  technical 
specifications.  The  sheer  resistance,  which  characterizes  the  weld 
condition  of  the  layers,  was  16.5-30  kG/mra2  (specifications  call  for 
15  kg/ram2). 
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"In  the  pack  method,  as  opposed  to  the  cast  method  of  cladding, 
preliminary  preparations  are  performed  outside  of  the  main  metallurgical 
line  of  the  plant.  Rolling  and  all  subsequent  technological  operations 
proceed  without  complications  (as  with  ordinary  metal)  end  without  de¬ 
creasing  the  productivity  of  the  mill  and  other  rolling  equipment.  A 
high-grade  surface  Is  obtained  (in  accordance  with  GOST 
Pickling  and  dressing  of  the  surfaces  Is  accomplished  with  more  facility 
than  In  the  case  of  the  two-layer  steel  produced  by  cast  cladding. 

"Construction  of  a  pack  shop  has  begvin  at  the  plant." 


98.  Vacum  Condensation  of  Zinc  and  Cadmium 

"Position  of  the  Trlpl'^  Point  and  Its  Effect  on  the  Conden¬ 
sation  of  Metals  in  a  Vacum  Plus  Some  Properties  of  Zinc  and 
Cadmium  Condensates,"  by  L.  S.  Palatnlk  and  N.  T.  Gladkikh, 

Khar'kov  State  University  imeni  A.  M.  Gor'kiy;  Leningrad, 

Flzlka  Tverdogo  Tela.  Vol  1^,  No  8,  I962,  pp  2227-2232 

Vacuum  condensation  of  zinc  and  cadmium  on  a  condensing  plate  with 
a  temperature  gradient  of  20-300°C  at  the  rate  of  10-^  to  10-°  g/cm2-8ec 
was  investigated.  Eighteen  metals,  including  Zn,  Cd,  Bi,  Pb,  and  Sn, 
were  Investigated  and  the  resilLts  for  zinc  and  cadmium  reported. 

It  was  established  that  the  formation  of  Zn  and  Cd  condensates  Is  a 
sublimation  process  within  certain  temperature  Intervals  (20-270OC  for 
Zn,  20-200OC  for  Cd)  at  the  given  condensation  rate. 

Determination  of  the  critical  condensation  (sublimation)  tempera¬ 
tures  and  subsequent  location  of  the  triple  point  on  the  P-T  diagrams 
for  Zn  and  Cd  was  made  by  studying  the  crystals  formed  on  the  conden¬ 
sing  plate.  Three  crystal  microstructures  were  noted  corresponding  to 
three  temperature  regions  of  the  P-T  diagram.  Analysis  of  these  struc¬ 
tures  showed  a  distinct  difference  in  crystal  size,  orientation,  and 
physical  appearance  (luster,  color,  eta).  Boundaries  between  the  three 
regions,  which  were  not  distinct,  were  able  to  be  determined  by  the  sharp 
Increase  In  microhardness  with  Increasing  ten^rature  at  these  coundairles. 


99.  Zone  Refining  of  Aluminum  and  Lead 

"Zone  Refining  of  Aluminum  and  Lead,"  by  B.  N.  Aleksandrov 
and  I.  G.  D'yakov;  Sverdlovsk,  Flzlka  Metallov  1  Metallo- 
vedenlye ,  Vol  l4.  No  2,  Aug  62,  pp  267-270 

Zone  refining  of  aluminum  and  lead  was  conducted  to  determine  the 
minimum  nmber  of  meltings  required  to  obtain  maximum  purity. 
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The  reflnlnQ  process  ves  carried  out  In  resistance  furnaces.  Lead 
vas  refined  In  a  vacuum  (O.l  mm  Ilg)  and  aluminum,  In  an  atmosphere  of 
helium.  Bates  of  travel  of  the  liquid  zones  vere  10  mm/hr  for  alu- 
minvuii  and  25  mm/hr  for  lead. 

Purity-  of  the  refined  metals  was  measured  by  measuring  the  speci¬ 
fic  resistance  with  respect  to  the  refined  end  of  the  ingot.  Ihe  value 
of  the  specific  resistance  for  aluminum  were  small  and  constant  for  the 
first  300  mm  of  a  600-mra  Ingot.  Prom  the  300-mra  mark,  the  change  In  re¬ 
sistance  Increases  sharply,  noting  an  Increase  In  Impurity  content. 

These  measurements  vere  made  on  an  aluminum  Ingot  recrystalllzed  l6 
times.  A  lead  Ingot  reqxilred  65  recrys-talllzatlons  before  the  specific 
resistance-length  curve  took  on  the  same  character  as  the  curve  for 
aluminum. 

In  this  Investigation,  purity  of  the  metals  ves  defined  as  the  ra¬ 
tio  of  the  resistance  of  the  me-tel  at  k.20K  to  the  resistance  at  293°K. 
For  aluminum  Bk,2/R293«  3*^  x  10-5,  and  for  lead,  this  ratio  was  6,2 
X  10-5. 


100.  Zone  Beflnlng  of  Bismuth 

"Production  of  Pure  Bismuth,"  by  B.  N.  Aleksandrov,*  Sverd¬ 
lovsk,  Flzlka  Me-ballov  1  Me-tallovedenlye,  Vol  lU,  Ko  5>  Nov 

62,  pp  733-736 

A  means  of  producing  pure  bismuth  (99 •9995^)  liy  a  simpler  and  less 
expensive  process  was  Investigated.  The  optlmuiri  process  described  con¬ 
sists  of  three  operations:  (l)  preheating  and  melting  at  1,000^0  for 
k  hours,  (2)  vacuum  distillation  at  950-1050°C  for  2-6  hours,  and 
(3)  zone  refining  at  a  rate  of  25  mn/hr  Ir  60  -nBqqes.  The  refining 
process  was  expedited  by  uslrg  five  resls-tance  furnaces,  thereby  giving 
five  liquid  zones  simultaneously  and  reducing  the  refining  time  by  805i. 

This  process  produced  bismuth  with  a  purity  of  above  99*999S^>  as 
determined  by  the  resistance  ratio:  Rl;,20K/K293.kOK  •  2  x  10-3. 
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WELDIMO 


101.  Streaa  Relieving  Welded  Seams  of  Ol4-l  Titanium  Alloy 

"Relieving  Residual  Welding  Stresses  In  IRiln-Sheet  Elements 
Made  of  Titanium  Alloys,"  Tiy  3.  A.  Kurkin,  Candidate  of 
Technical  Sciences,  and  Engr  Guan*  Tsao,  Moscow  Higher  Tech¬ 
nical  School  Imenl  Bauman;  Moscow,  Svarochnoye  Rrolzvodstvo, 

No  10,  Oct  62,  pp  1-5 

Results  of  Irvestlgatlons  are  given  on  the  use  of  rolling  and  heat 
treatment  for  relieving  residual  welding  stresses  as  a  means  of  pre¬ 
venting  possible  fracture  In  welded  Joints  of  titanium  rlloys.  Data 
are  given  on  measurements  of  these  stresses  In  alloy  OTk-1  and  for  es- 
tebllshlng  the  optimum  conditions  for  rolling  and  the  general  rules  of 
heat  treatment. 


102.  Weldability  of  Stainless  Steel  Strip 

"Welding  of  Stainless  Steel  Strip  In  the  Rolling  Industry," 

by  Engr  I.  G.  Gorin,  Moscow  Serp  I  Molot  Plant;  Moscow, 

Svarochnoye  Prolavodstvo,  No  10,  Oct  62,  pp  28-30 

Results  of  tests  conducted  on  the  weldability  and  rollablllty  of 
welded  stainless  steel  strip  are  given.  The  mechanical  properties 
(tensile  strength,  Impact  strength,  and  ductility)  of  the  welded  speci¬ 
mens  are  compared  to  those  properties  of  whole  specimens.  Welding  me¬ 
thods,  heat  treating,  and  other  factors  Involved  in  the  Inqprovement  of 
mecha^cal  properties  of  welded  Joints  are  discussed. 

The  22  grades  of  stainless  tested  were;  Bla-E,  BI  steels  -100, 

-400,  -417,  -435,  -602,  -629,  -702,  -703,  -811,  -835,  -868,  .898,  -904, 
and  -925,  EP  grades  -I68,  -169,  and  -225,  Khl7,  N65,  and  Bl-654. 

Steels  Eya-2,  El-lOO,  and  EI-629  were  subjected  to  corrosion  tests 
according  to  GOST  6032-58  [No  data  are  given.]. 


103.  Welded  Joints  of  AUoys  0T4-1  and  VT5-1 

"Mechanical  IVopertles  of  Welded  Joints  of  Titanium  .'Mloys  0T4-1, 
and  VT5-1,"  by  Engr  I.  F.  Kobylyahskly.  and  Technician  V.  D. 
Peshekhonov;  Moscow,  Svarochnoye  Prolavodstvo,  No  10,  Oct  62, 
pp  12-14 
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Tallies  are  given  for  the  mechanical  properties  of  titanium  alloys 
0Tl;-l,  VT5-1,  and  VTl  and  for  mechanical  properties  of  welded  Joints  of 
OTli-1  and  VT5-1  prepared  by  automatic  and  manual  argon-arc  (with  or  with¬ 
out  filler),  spot,  and  roller  welding  In  the  temperature  Interval  of  - 
20-800OC . 

A  minimum  amount  os  pores  was  observed  In  Joints  automatically 
welded  by  an  argon-arc  without  filler  and  a  maximum  of  pores  in  man¬ 
ual  argon-arc  welds.  Porosity  of  the  welds  was  established  to  depend 
on  the  ptirity  of  the  parent  and  filler  materials,  amount  o-^  filler  wire, 
and  the  method  and  conditions  of  welding. 

In  the  specified  temperature  interval,  the  strength  of  the  welded 
Joints  is  equivalent  to  that  of  alloy  OTh-I,  and  the  ductility  bending 
Is  greater  than  that  of  VT5-1. 


lOlt.  Welding  Problems  Laboratory  at  the  Dushanbe  Polytechnic  institute 

"New  Scientific  Center";  Dushanbe,  Kommunist  Tadzhlklstana, 

30  Oct  62,  p  3 

A  welding  problems  labors tory  has  been  set  up  at  the  Dushanbe  Poly¬ 
technic  Institute  by  the  Institute,  Jointly  with  the  Tadzhikistan 
Sovnarkhoz.  Purpose  of  this  laboratory  Is  to  develop,  perfect,  and  put 
Into  production  new  welding  methods,  processes,  and  equipment  with  the 
goal  of  Increasing  productivity  and  decreasing  consumption  of  costly 
nonferrous  metals  and  high-quality  alloy  steels.  Special  attention  is 
being  given  to  the  new  methods  of  welding  by  ultrasound,  electron  beam, 
and  plasma  arc  and  to  the  programming  of  automatic  welding  devices. 


105.  Welding  Titanium  In  an  Enclosed  Argon-Filled  Fabric  Chamber 

"A  ’Soft'  Chamber  for  Welding  Titanium  and  Its  Alloys,"  by 

Engr  L.  M.  Berson;  Moscow,  Svarochnoye  ProlzvodstvOj  No  10, 

Oct  62,  pp  36-38 

The  design  and  operating  procedures  for  an  Inflatable  balloon-cloth 
welding  chamber  are  described.  The  chamber  is  inflated  with  argon  until 
all  the  air  is  forced  out.  The  elr-argon  exhaust  valve  Is  closed  and 
the  argon-recycling  valve  Is  opened.  Flow  of  argon  is  automatically 
controlled  by  relays  connected  to  the  power  source. 

It  is  claimed  that  introduction  of  this  chamber  ill,  in  addition  to 
giving  better  welded  Joints,  reduce  the  consumption  or  argon.  It  is 
easy  to  operate  and  transport  and  quite  suitable  for  use  In  welding 
laboratories , 
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106  •  Effect  of  tUtraaotind  on  Hardenlag  of  Steel 

"On  the  Question  of  Hardening  Steel  In  an  Ultrasonic  FLeldj" 
by  0.  V*  Zemskov,  R.  L.  Kogan,  Ye.  V.  Smekh,  V.  L.  Zdanovlch, 

L.  K.  Gushchin,  and  A.  V.  Kostenko,  yaehnyye  Zaplskl, 

Odesskly  Polltekhnicheskly  I^tltut  (Scientific  Rejorta,  Hie 
Odessy  itolytechnic  Institute),  Vol  37 1  1962,  pp  4-1 -W- 
(from  Referatlvnyy  Zhurnal — Avtomatlka  1  Radloelektronlka, 

No  11,  Nov  62,  11 -5-33  ts} 

A  study  was  made  of  the  Influence  of  ultrasonic  vibrations  In  a 
quenching  medium  (oil  or  water)  on  the  hardenlxig  process  of  U8  and 
12KhF  steels  (specimen  diameter  SO  millimeters).  Vibrations  at  a  fre¬ 
quency  of  23  kilocycles  per  second  were  produced  In  the  bath  and  sus¬ 
tained  by  a  permendur  vibrator  with  a  radiating  surface  of  40  square  cen¬ 
timeters.  The  Intensity  of  the  vibrations,  according  to  acoustic  probe 
measurements,  ranged  from  one  to  2  watts  per  square  centimeter.  It  was 
found  that  the  heurdenablllty  and  hardness  of  the  U8  steel,  quenched  In 
oil,  increased  as  a  result  of  the  ultrasonic  effect  suid  the  hardness 
near  the  surface  of  the  specimen  Increased  from  37-^^  (Re)»  vlthout  the 
ultrasonic  treatment,  to  (Rc).  No  appreciable  Increase  of  hardness 

was  observed,  however,  when  the  specimens  were  quenched  in  water. 

In  case  of  the  12KhF  steel,  no  appreciable  effect  of  ultrasonic  ex- 
TOSure  during  quenching  was  detected,  but  after  a  threefold  tempering 
lat  ^10-^30  degrees  centigrade),  the  hardness  of  speclments  exposed  to 
ultrasonic  vibrations  was  higher  (Rc»  ^6,  as  against  Rc=  ^2)  than  that 
of  the  unexposed. 


107.  Elastic  Properties  of  Titanium-Aluminum  Alloys 

"Elastic  Properties  of  Titanium-Aluminum  Alloys,"  by  S.  G. 

Fedotov,  T.  T.  Nartova,  and  Ye.  P.  Sinodova,  Institute  of 

Metedlurgy  imeni  A.  A.  Baykov;  Moscow,  Doklady  Akademil 

Nauk  USSR.  Vol  116,  No  6,  21  Oct  62,  pp  1377-1379 

Purpose  of  this  Investigation  was  to  study  the  effect  of  aluminum 
on  the  elastic  properties  of  Tl-Al  alloys  in  the  range  of  O-I056  Al. 

TGOO-grade  sponge  titanium  and  ABOOO-grade  edumlnum  were  melted  in 
an  are  furnace  with  a  nonconstimable  tungsten  electrode.  Alloys  con¬ 
taining  up  to  12^  Al  were  made  from  forged  blanks  and  the  rest  from 
blanks  cast  under  an  argon  atmosphere. 
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The  curvea  for  modulus  of  elaatlolty  and  shear  modulus  shoved  tl^t 
with  Increased  aluminum  content  up  to  9^  Al,  there  la  a  gradual  Increase 
in  moduli  values.  A  sharp  Increase  vas  noted  betveen  9''10^  Al,  suggest- 
ing  the  posslhle  forraotlon  to  TlgAl.  The  curve  continues  to  rise  up  to 
l6^  Al,  vhere  the  compound  Ti3Al  Is  formed.  After  this,  the  modtili 
values  drop  off  until  the  transformation  occurs  and  there  Is  a 

continuous  sharp  rise  In  values  throughout  the  remaining  portion  of  the 
phase  diagram  studied. 

At  l6^.An,,  the  modulus  of  elasticity  value  was  15#700  kg/mm^,  and 
at  4osS  Al,  this  value  was  almost  20,000  kg/mmS. 

Which  of  these  alloys  is  best  suited  for  use  as  high-strength  and 
heat-resistant  alloys  claimed  to  be  unknown  at  present,  and  other  pro¬ 
perties  will  have  to  be  investigated  to  form  definite  conclusions.  !Ihe 
high  modulus  of  elasticity  for  these  alloys  at  40^  A1  Is  very  desirable, 
but  a  look  at  the  density  of  the  alloys  over  the  Investigated  range 
showed  that  from  a  density  of  4.5  g/cm3  for  pure  titanium,  the  dendlty 
decreases  almost  linearly  to  a  value  of  3»  8  at  4o^  Al. 


108.  Hlgh-Temnerature  Creep  Testing  of  Copper-Nickel  Alloys 

"Mechanical  Properties  of  Copper-Hickel  ..Hoys  at  Elevated 

Temperatiures,"  by  B.  Ya.  Pines  and  I.  G.  Ivanov,  Kliar'kov 

State  University  Imexil  A.  M.  Gor'kiyj  Leningrad,  Flzika 

Tverdogo  Tela,  Vol  4,  Ho  8,  Aug  62,  pp  2109-2115 

Results  are  given  for  experiments  conducted  on  copper-nickel  alloys 
at  elevated  temperatures  and  applied  stresses  in  order  to  gain  some 
knowledge  of  such  processes  as  self- diffusion,  dislocation  movement,  and 
the  relationships  between  creep  rate,  stress,  and  composition. 

The  prime  objective  of  the  tests  was  to  achieve  a  minimum  creep 
rate,  l.e.,  combinations  of  temperature  and  stress  at  which  creep  would 
be  Initiated.  Both  as-cast  and  vacuum-melted  alloys,  some  of  which  were 
rolled  and/or  annealed,  were  tested  at  temperatures  from  7C0°  to  II50OC 
with  applied  stresses  ranging  from  4CC  to  HCC  g/mniS, 

(No  specific  conclusions  are  stated.)  IVenkel's  self- diffusion 
theory,  Cottrell's  "atmosphere  of  impurity  atoms,"  and  the  effects  of 
vaporization,  formation  of  pits,  aud  other  defects  at  high  temperatures 
are  discussed. 
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109.  Nev  MLlllna  Tool  Invented  at  the  Leningrad  RLrov  Plant 

"A  Mew  Milling  Tool”;  Moscow,  Ekotionileheskaya  Qazeta,  No  28, 

2k  MOV  62,  p  32 

A  group  of  Inventors  at  the  Leningrad  Kirov  Plant,  headed  hy  V.  Ya. 
Karasev,  have  Invented  a  nsv  spiral-shaped  milling  tool  with  Irregularly 
spaced  cutting  edges.  Ihls  new  tool  deffers  from  existing  tools  in  that 
the  slope  angle  of  the  cutting  teeth  is  24°  or  greater  and  the  chip 
groove  was  designed  so  as  to  obtain  maximum  strength  of  the  teeth.  These 
features  reduce  the  vibrations  caused  hy  the  cutting  forces  and  ensure 
a  smoothly  milled  surface.  Reduction  of  vibrations  reduces  the  chances 
of  breaJkdown,  and  the  large  size  of  the  cutting  edges  makes  It  possible 
to  resharpen  the  tool  many,  many  times. 

An  author's  certificate  was  ^ven  for  this  new  tool  which  It  is 
claimed  will  save  the  plant  5^,636  rubles  annually,  to  V.  Karasev, 

A.  Shtukaturov,  N.  Romanov,  L.  Shekhtman,  P.  Fomenkov,  A.  Moksakov, 

P.  Bykov,  A.  Mitrofanov,  Ye.  Savlch,  and  N.  Mhzarenko. 


110.  Strengthening  of  Steele  by  Cold  Working  at  Cryogenic  Temperatures 

"Heat  and  Mechanical  Treatment  of  Austenitic  Steels,"  by 
V.  I.  Grigorkin,  Siberian  Metallurgical  Institute  Iraenl 
S.  Ordzhonikidze;  Sverdlovsk,  Flzlka  Metallov  i 
Metallovedenlye ,  Vol  l4.  No  2,  Aug  62,  pp  212-217 

Austenitic  stainless  steel  lKbl8M9T  and  nanganese  steel  12oG13 
were  investigated  to  find  a  process  which  would  Increase  the  strength  of 
thw  two  steels.  Combinations  of  dynamic  and  static  comopresslon  at 
various  temperatures  and  agings  were  tested.  Results  of  the  tests  show¬ 
ed  that  the  process  best  suited  for  these  steels  were;  lKhl8M9T  — 
cold  worked  at  -196°C,  aged  for  12  hours  at  hOQOC,  and  120013  —  cold 
worked  at  20®C,  aged  at  l80-200°C  for  12  hours. 

With  these  operations,  the  strength  of  lKhl8N9T  Is  increased  (over 
the  next  best  thermal-raechaniceJ.  treatment)  from  I87  to  203  kg/mm®,  and 
steel  I2OGI3,  from  276,5  to  325*7  kg/ram^.  In  both  steels  no  ductility 
was  lost  at  the  expense  of  increased  strength. 
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111..  Stress  Conoentratlon  Studies  of  Alloy  EI«437B 

"Susceptibility  of  Ja,lc^  EI-i(^37B  to  Streas  Conce^ixi9i1^aQia 
During  Long-Time  Tensile  Testing,"  by  Engrs  V.  P.  Dubinin 
and  0.  S.  ELsarenlco,  Institute  of  Powder  Metallurgy  and 
Special  Alloys,  Academy  of  Sciences  Ukrainian  SSRj  Kiev, 

Mashlnos troyenlye ,  Ko  6,  Nov/Dec  62,  pp  90-92 

In  the  selection  of  materials  to  be  used  In  the  production  of 
parts  which  will  be  subjected  to  high  temperatures  and  continuous 
stress,  a  thorough  study  of  stress-concentration  suaceptibllity  Is  re¬ 
quired,  especially  in  the  development  of  new,  large  stream  and  gas  tur¬ 
bines.  For  this  purpose,  BI-24'37B,  an  austenitic  class  alloy  used  for 
manufacturiang  turbine  blades  and  discs,  was  subjected  to  long-time 
tensile  tests. 

Prior  to  testing,  the  alloy  was  heat  treated  at  1080°C  for  8  hours, 
air  cooled,  aged  at  750®C  for  10  hours,  and  air  cooled.  Mechanical 
properties  of  the  alloy  after  heat  treatment  were: 


Tensile  strength  (Ug/mm2)  87.3 
Elongation  (^a)  10.3 
Reduction  In  area  (^)  11.2 
Brinell  hardness  302 


Alloy  si)eclraens  were  notched  to  depths  of  one,  2,  and  3  “m  and 
stressed  for  300  hours  at  830°C.  In  all  cases,  the  notched  specimens 
showed  a  greater  long-time  tensile  strength  than  the  smooth  specimens, 
thus  signifying  a  degree  of  xuisusceptiblllty  to  concentrated  stressea. 
[Chemical  composition,  specimen  and  notch  dimensions  are  given  In  text. ] 


112.  Study  of  Rare-Earth  Silicldes 

"Chemistry  of  Rare -Earth-Metal  Silicldes,"  by  5.  Y.  Sam¬ 
sonov,  I»-stitute  of  Powder  Metallurgy  and  Special  Alloys, 

Academy  of  Sciences  Ukrainian  SSR;  Moscow,  Uspekhl  Khlrail, 

Vol  31#  No  12,  Dec  62,  pp  11^78-11+95 

In  the  search  for  hlgli  teng)erature  materials  with  special  physical 
and  chemical  properties,  much  attention  is  beiiig  given  to  the  study  of 
rare-earth  silicldes.  This  report  discusses  the  crystal  structure  and 
properties,  methods  of  production,  and  uses  of  rare-earth  silicldes. 

The  basic  methods  of  obtaining  rare-earth  silicldes  are  similar  to 
those  for  borides  and  can  be  subdivided  into  three  groups:  (l)  direct 
production  of  a  fused  or  sintered  slllcide,  (2)  reduction  of  the  rare- 
earth  oxide  with  silicon,  and  (3)  electrolysis  of  molten  media  contain¬ 
ing  rare-earth  metals  and  silicon. 
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Those  rare-earth  sllicl'des  vhlcb  are  extremely  heat-reaistfint  aad 
have  a  high  nuclear  cross  section  can  te  used  as  a  material  for  the 
various  neutron-adsorb^lng  elements  In  nuclear-power  engineering,  and 
there  are  many  prospects  for  their  application  In  the  field  of  semi¬ 
conductors  . 


113.  Technical  Advances  In  Uranium  and  Rare -Metal  Extraction  Equipment 

"Extractors  for  the  Recovery  of  Uranium  and  Rare  Metals  Prom 

Aqueous  Solutions,"  by  B.  N.  Laskorln,  I.  A.  Yakubovich,  G.  P. 

Zuyev,  V.  G.  Kraaov,  V.  F.  Smirnov,  and  V.  Ye.  Plvovarov; 

Moscow,  Atomnaya  Energlya,  Vol  12,  Ho  6,  Jun  62,  pp  503-513 

Advances  In  the  development  and  possible  snail -scale  operation  of 
mixer-settler  type  extractors  fbr  the  recovery  of  uranium  and  rare 
metals  from  aqueous  solutions  were  discussed.  Extraction  processes, 
design,  and  test  results  were  coniop^3<3^  present-day  mechanical  and 
aereated  mixers.  Durability,  ease  of  maintenance,  high  efficiency,  and 
possibilities  of  further  In^rovements  were  also  discussed. 

It  Is  concluded  that  the  development  of  these  extractors  will  lead 
to  the  Invention  and  Industrial  use  of  more  complex,  but  considerably 
more  efficient,  ultrasonic  and  centrifugal  extractors. 


114.  Thermal  E.M.R  and  Electroconduetlvlty  of  VaOg  and  HboO^ 

"Thermal  E.M.F.  and  Electrical  Conductivity  of  Vanadium  and 
Niobium  Fentoxides,"  by  A.  I.  Manakov,  0.  A.  Yesln,  and 
B.  M.  Leplnsklkh,  Urals  Polytechnic  Institute,  UTsis  Affil¬ 
iate  Academy  of  Sciences  USSR;  Moscow,  Zhurnal  Flzlcheskoy 
Khlmll.  Vol  36,  Ifo  12,  Dec  62,  pp  273^-2740 

The  electroconduetlvlty  and  thermal  E.M.F.  of  ^2^5  ^2^5 

the  solid  and  liquid  state  were  measured  and  Hall's  constant  for  V20^ 
determined.  These  particular  oxides  are  Impurity  semiconductors  In 
the  solid  state  and  natural  semiconductors  In  the  liquid  state. 

The  width  of  the  forbidden  zones  Increases  with  increased  ionic 
electrostatic  interaction.  The  activation  energies  and  number  of  cur¬ 
rent  carriers  were  calculated. 

Based  on  the  values  for  the  thermal  E.M.F.  and  I&tU's  constant,  it 
was  concluded  that  V2OC  In  the  liquid  state  belongs  to  the  type  of  semi¬ 
conductors  for  which  the  mobilities  of  the  vacancies  are  greater  than 
that  of  the  electrons. 
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115.  thermodynamic  Rropertles  of  Indium  Tellurldes 

"Investigation  of  the  Thermodynamic  Properties  of  Indium 

Tellurldes,"  hy  Ya.  1.  Gerasimov,  Corresponding  Member 

Academy  of  Sciences  USSR;  A.  S.  Abbasov;  and  A.  V. 

Nikol'skaya,  Moscow  State  Uiilveralty  Imenl  M#  V.  Lomonosov; 

Moscow,  Doklady  .dcademll  Naulc  USSR,  Vol  IU7,  No  J)-, 

1  Dee  62,  pp  635-838 

An  Investigation  was  i;iade  of  tlie  thermodynamic  properties  of  Indium 
tellurldes  as  noted  In  phase  diagram  studies.  Pour  tellurlde  compounds 
were  found  to  exist  In  this  system:  InTe,  IngTe,  IngTeo^  and  IngTej. 

In  the  study  of  the  reactions  which  occur  In  the  formation  of  these  com¬ 
pounds,  It  was  noted  that  a  number  of  the  tellurldes  are  characterized 
by  a  comparatively  low  heat  of  formation. 

Prom  the  data  of  the  experiment  lattice  parameters  of  the  tellurlde 
crystals  were  determined  and  calculations  were  made  for  changes  In 
e.m.f.  potential,  enthalpy,  and  entropy. 


116.  Thermodynamic  Studies  of  oome  Rare-Earth  Metal  Chlorides 

"Saturation  Vapor  Pressure  of  Trivalent  Lanthanum,  Cerium, 
Praspodymiura,  and  Keodymlxmi  Chlorides,"  by  G.  I.  Novikov 
and  A.  K.  Bayev,  Leningrad  State  University;  Moscow, 

Zhuranl  Neorganlcheakoy  Klilmll,  Vol  T,  No  6,  Jun  62, 

PPlM^^352 

The  saturation  vapor  pressure  and  boiling  points  of  La,  Ce,  Pr,  and 
Nd  chlorides  were  measured  In  the  temperature  Intervals  1124-1220®> 
1093-1224®,  1041-1192®,  and  962-1194°C,  respectively.  From  the  data 
obtained,  enthalpy  and  entropy  of  evaporation,  enthalpy  of  sublimation, 
and  entropy  of  melting  and  subllraa+lon  were  calculated.  Bolling  points 
of  the  above  mentioned  chlorides  were  found  to  be  846,  807,  78l;  and 
750®C,  respectively. 
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117 •  UltraaonlcB  for  Sharpening  High-Speed  Tools 

"On  the  Influence  of  Ultrasonic  Oscillations  on  the  Process 
of  Cutting  Heat-Resistant  Alloys,"  by  A.  1.  Markov, 

Kuybyshev,  Rromyshlennoye  Rrlmenenlye  Ul*trazvuka. 

Kuybyshevskly  Avlatslonnyy  Instl tut  (industrial  Use  of 
Ultrasonics.  The  Kuybyshev  Aviation  Institute  --a  collec¬ 
tion  of  articles),  1961,  pp  84-9(3  (from  Referatlvnyy  Zhurnal 
--  Avtomatlka  1  Radloelektronlka,  No  10,  1962,  Abstract  No 
10-5-44  t) 

A  brief  survey  Is  given  of  work  done  on  the  use  of  ultrasonics  to 
improve  the  productivity  of  machining  of  difficult  materials,  particu¬ 
larly  heat-resistant  steels.  The  effect  of  the  forced  ultrasonic  oscil" 
atlons  was  studied  in  two  operations,  the  sharpening  of  heat-resistant 
steels  and  the  grinding  of  refractory  alloys  and  high-speed  tools.  A 
magnetostriction- type  vibrator  and  GrUZ-5P  generator  were  used  to  pro¬ 
duce  the  ultrasonic  Vibrations  at  frequencies  of  13-30  kilocycles  per 
second  and  maximum  output  power  of  about  3*5  kilowatts. 

It  was  found  that  the  effect  of  the  ultrasonics  is  complex  and, 
depending  on  the  intensity,  can  have  either  a  positive  or  negative  result. 

For  the  sharpening  of  a  heat-resistant  steel,  the  characteristics 
of  the  oscillatory  process  were  established  which  will  guarantee  in¬ 
creased  strength  of  the  high-speed  tools  by  a  factor  of  4-10.  In  all 
cases  where  high-frequency,  but  low-amplitude,  osclllatioxis  were  used, 
the  effect  on  the  grinding  of  tools  was  evident.  !Ihe  strejagth  of 
cutting  tools  of  R-I8  steel  and  the  alloy  VK8  were  increased  by  a  fac¬ 
tor  of  three  to  eight. 


COMITBRENCES 


118.  Conference  on  Aluialnum  Scheduled  in  Hungary 

"Me tellur gi cal  Highlights";  Brno,  Slevarenstvl,  No  12, 

Dec  62,  p  508 

On  9-11  May  1963,  a  conference  will  be  held  In  Budapest  and 
Szekesfehervar,  at  which  will  be  reported  the  theoretical  and  practical 
findings  of  producers  of  aluminum  and  of  semifinished  aluminum  alloy 
products  and  (of  personnel  In  the  aluminum)  processing  industry. 

Various  plants  and  aluminum  foundries  will  be  visited  in  the  course  of 
the  conference.  Suggestions  for  lectures  to  be  presented  at  the  confer¬ 
ence  are  to  be  submitted  to:  Orszagos  Magyar  Banyaszatl  Ss  Kohaszatl 
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Egyesulet,  Budapest,  V.,  Szabadsag  ter  17 .  III.  em.  307;  any  further 
Information  on  the  conference  may  also  be  obtained  at  this  address. 
(FOR  OFFICIAL  USE  OWLY)  (COPYRICHT  by  the  State  Publishing  House  for 
Technical  Literature,  Prague,  1962) 


119.  Recent  Soviet  Conferences  on  Chemistry  and  Metallurgy 

The  conferences  listed  below  were  reported  or  announced  in  recent 
Issues  of  Soviet  periodicals.  Included  in  the  listing  are  the  date  and 
location  of  the  conference,  sponsoring  organizations,  and  source.  Un¬ 
less  othen'flse  noted,  it  is  assumed  that  there  was  no  non-Soviet  parti¬ 
cipation  in  the  conferences. 

e.  16th  All-Union  Itydrochemlcal  Conference;  May  I962,  Novocherkassek. 
(Zhiarnal  Vseaoyuznogo  Khlmlcheskogo  Obshchestva  Imeni  D.  I.  Mendeleyeva, 
Vol  1,  No  6,  1962,  p  d90) 

b.  Second  All-Union  Conference  on  the  Problem  of  Fracture  Rese- 
volrs;  23-27  October  1962,  Groznyyj  sponsored  by  the  Groznyy  Scientific- 
Research  Petroleum  Institute  and  the  Administration  of  the  Petroleum 
Production  and  Gas  Industry  of  ■*'he  Checheno-Ingushskly  Sovnarkhoz; 
third  conference  to  be  held  in  L'vov  in  196k.  (Geologi;/a  Heftl  1  Gaza, 

No  1,  Jan  63,  p  6k) 

c.  Fourth  Scientific-Technical  Conference  on  Problems  of  the 
Chemistry  and  Technology  of  Caoutchouc  and  Rubber;  30  Itoy-l  June  I962, 
Yaroslavl*;  sponsored  by  the  Yaroslavl*  Oblast  Board  of  the  All-Union 
Chemical  Society  imeni  Mendeleyev,  the  Central  Bureau  of  Techiilcal  In¬ 
formation  of  the  Yaroslavl*  Sovnarkhoz,  ar'^  the  Yaroslavl*  Technological 
Institute.  (KauchuJ.  1  Rezim,  No  12,  Dec  62,  p  48) 

d.  Scientific-Technical  Conference  on  Mechanization  of  the  Produc¬ 
tion  of  Molded  Rubber  Pars;  24-26  July  1962,  Sverdlovsk;  sponsored  by 
the  Administration  of  Tires  and  Technical  Rubber  Ih:oducts  of  the  State 
Committee  of  the  Council  of  Minlt^srs  USSR  on  Chemistry,  the  Scientific- 
Research  Institute  of  the  Rubber  Industry,  the  Sverdlovsk  Sovnarkhoz, 
the  Sverdlovsk  Technical  Rubber  Products  Plant,  and  the  Rubber  Section 
of  the  Central  Board  and  Sverdlovsk  Branch  of  the  All-Union  Chemical 
Society  imeni  Mendeleyev.  (Kauchulc  1  Rezlna,  No  12,  Dec  62,  p  53) 

e.  All-Union  Conference  on  Pigments  for  the  Paint  and  Varni.sh  In¬ 
dustry;  April  1962,  Leningrad;  sponsored  by  the  Central  and  Leningrad 
Oblast  Boards  of  the  All-lkilon  Chemical  Society  imeni  D.  I.  Mendeleyev 
and  the  State  Committee  of  the  Council  of  Ministers  USSR  on  Chemistry. 
(Zhurnal  Vsesoyuznogo  Khimicheskogo  Obshchestva  imeni  D.  I.  Mendeleyeva. 

Voi  1,  No  6,  1962,  V  684. -  - ' — 
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f .  Sclentlflc-Techniced  Conference  on  "Progreaslve  Methods  of 
Heatlzig  Metals  Before  Forging  end  Stamping  and  the  Rational  Design  of 
Heating  Equipment";  February  I96S,  Moscow  (announcement);  sponsored  by 
the  Moscow  House  of  Scientific-Technical  Propaganda  Imeiil  F.  E. 
Dzerzhlnsklyj  the  Moscow  City  Scientific-Technical  Society  of  the  Ma¬ 
chine  Building  Industry 4  the  Central  Bureau  of  Technical  Information  of 
the  Moscow  City  Sovnarkhoz,  and  the  Exhibition  of  the  Achievements  of  the 
Rational  Economy  of  the  USSR.  (Kuznechno-Shtampovochnoye  Prolzvodstvoj 
No  12,  Dec  62,  back  cover) 

g.  Kazakh  Republic  Conference  of  Welders;  5-7  September  1962, 
Alma-Ata;  sponsored  by  the  State  Committee  of  the  Council  of  Ministers 
Kazakh  SSR  for  the  Coordination  of  Scientific  Reseeureh  Work,  the  Khzakh 
Sovnarkhoz,  and  the  Republic  Council  of  Scientific-Technical  Societies 
of  the  Kazaldi  SSR.  (Svarochnoye  ProizvodBtvOj  No  1,  Jan  63,  p  li’4) 

h.  Thematic  Conference  on  Welding  In  a  Steam  Medium;  I8-19  Septem¬ 
ber  1962,  Kramatorsk;  sponsored  by  the  Coordination  Council  on  Welding. 
(Svarochnoye  Rrolzvodstvo,  No  1,  Jan  63,  p  45) 

1.  Third  Conference  on  the  Chemlzatlon  of  Agriculture  of  the 
Orenburg  Oblast;  end  of  March  1962,  Orenburg;  sponsored  by  the  Orenburg 
Board  of  the  All-IMon  Chemical  Society  Imenl  D.  I.  !tendeleyev,  the 
Orenburg  Agricultural  Institute,  and  the  Orenburg  Oblast  Board  of  the 
Scientifio-Technleal  Agricultural  Society.  (Zhurnal  Vsespyuznogo 
Khlmicheskogo  Obshchestva  imenl  D.  I.  Mendeleyeva,  Vol  7j  Ho  6,  I962, 

iW) 


*  *  * 
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UNCLASSIFIED 

(.i  niial  la:;.'  '  ija’i'  i  Xstf'ia  ■, 


7  September  2004 


Ms.  Roberta  Schoen 
Deputy  Director  for  Operations 
Defense  Technical  Information  Center 
7725  John  J.  Kingman  Road 
Suite  0944 

Ft,  Belvoir,  VA  22060 
Dear  Ms.  Schoen: 

In  February  of  this  year,  DTIC  provided  the  CIA  Declassification  Center  with  a  referral 
list  of  CIA  documents  held  in  the  DTIC  library.  This  referral  was  a  follow  on  to  the  list  of 
National  Intelligence  Surveys  provided  earlier  in  the  year. 

We  have  completed  a  declassification  review  of  the  “Non-NIS”  referral  list  and  include 
the  results  of  that  review  as  Enclosure  1 .  Of  the  220  documents  identified  in  our  declassification 
database,  only  three  are  classified.  These  three  are  in  the  Release  in  Part  category  and  may  be 
released  to  the  public  once  specified  portions  of  the  documents  are  removed.  Sanitization 
instructions  for  these  documents  are  included  with  Enclosure  1 . 

In  addition  to  the  documents  addressed  in  Enclosure  1,14  other  documents  were  unable 
to  be  identified.  DTIC  then  provided  the  CDC  with  hard  copies  of  these  documents  in  April  2004 
for  declassification  review.  The  results  of  this  review  are  provided  as  Enclosure  2. 

We  at  CIA  greatly  appreciate  your  cooperation  in  this  matter.  Should  you  have  any 
questions  concerning  this  letter  and  for  coordination  of  any  further  developments,  please  contact 
Donald  Black  of  this  office  at  (703)  613-1415. 


Sincerely, 


A  vC  -j(  0  c 

Sergio  N.  Alcivar 

Chief,  ClA  Declassification  Center, 
Declassification  Review  and  Referral 
Branch 


Enclosures: 

1.  Declassification  Review  of  CIA  Documents  at  DTIC  (with  sanitization 
instructions  for  3  documents) 

2.  Declassification  Status  of  CIA  Documents  (hard  copy)  Referred  by  DTIC  (with 
review  processing  sheets  for  each  document) 
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